L6AIBIBIARN IAI6NIGN LILIMSIBNL dI6IdANIN
896062238MN0L 333MJ3KI3NL 3I0MMEMBNIAN LISNAbIBN

METHODICAL ISSUES OF STUDY OF NATURAL
REGENERATION OF FAST GROWING TREE SPECIES

e 300M®30 dd530)54HSdJ
GIORGI KAVTARADZE




L6MIBIBIARN 3IMTBNIGN LILIMSIANL 3I6IAN3N
30606SJ3MNL 39dMJ3ZI3NL IOIMKMEMBNIAN LISNOILISN

METHODICAL ISSUES OF STUDY OF NATURAL
REGENERATION OF FAST GROWING TREE SPECIES

anmfgan Jogmsmsdg-
La@ygm Lagdob EmJ@mMa, sbm(s. 3BmPgbmEn

Giorgi Kavtaradze -

Ph.D. in Forestry, Associate Professor

30dm3(398emmds ,,86036mdamn”
mdamabo, 2015



603y

Babodmgdomy 6536mdn gbgds LEMoxdDomemn 8gdMbosba Lobgmdgdal
dbgdMoga asbabmagdol asdmjzzmggzal dgomememaon bozombgdl.
396dmE, sd¢4daggdmmoas LEMogddomman dgMmbnsbo Lobgmdgdol dmbg-
bdMogo gobobmgdals godmgzmggal sanmmdfMagn Jgomommmaann
Lo 3ombgdo s 3ggabgdal 3bGomada, Mo bosbemgl Bamdmawaqblb Bzgbo
Mgaombabmgab.

by 3356dm bagyzgda
&9ob 93mbob@gdgdn, dmbgdfngn gobsbemgds, LBEMagkgddoMmn bygdo,
dgomemmmaog@o biombgdoa.

Abstract
The present study is concerned with the methodological issues of natural re-
generation of fast growing tree species. In particular, the local methodological
issues and estimation Tables of study of fast growing tree species are devel-
oped, that is a novelty for our region (See page 65 for more information in
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mmgoob dobggnm domo bmBs @sdm 3ngdemos gobobmgdals
bbmgzobgdady. o) aobobrmgdals bbmgobgds o6 omgds@gds 5
Bgemb, 35d0b LosmMazbazm ds4obb nmgdgb 13X13, 13X23 o6
28X23 36Mm3mM (3000, bmem oy aobobmgds 6-10 Brmobos,
3546960 28X23 05653X53 3m3me300b dgadmgds ogmb. bos-
0M03b3m d54b6930L Momegbmds bobndydm Gommmddg obob-
036985 03 sbgaMmndam, M3 Jomo LogMomm goMomdo babo-
39dm goMomdals 3%-bg bogmgda o6 0ymb.domn aobmogqds
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LobdMdmDbg 3gdobog Mo BoMmgdl s ngo Msbsdata wo-
dmE980L mbs oymb (3.006B5d30em0,1960; a.g0a5m60  2000;
o.goxsM0dy, 2003).

&9ob d1bgdM030 35babrmgdals gzobgdolb @MmL bgmzqmm-
3530 300 gds 30dmbo(396-3mbomnlb Mommgbmds 1 3s-dg o
3065bmadol dpamBomgmdal dgebgds 8sma dgxedgdom gob-
©9ds. yzgmos dgdmbgggedn 50dmba(396-3mbomnlb megbmds 1
35-bg 0bobM3Mgds 393gan FMGIMmaom:

N =10000 2

boos 0 - 0mB8mba(396-3mbammol Mazbzos LasmMosbgm
354693y, s - bosmMazbgm do4bgd0b Goomda 32-mdao.

bodmemmme  3obsbmmgdals damdsmgmdol dgggabgds bb-
3000bb3s bbmgabgdoo momdgddn o FJmosbow (xednFow)
bgds, 5¢badbymo gm®mInmal gsdmygbgdom domgdmmoa dm-
bs(393900b, 3obsbemgdols semazbzol 3bGommsb (bgsmsobmasb)
dgaemgdob dgmgasc.

oMbgdmdlL  Gyob  dbgdMngn  asbobrmgdals  smMn(3bgzal-
3bGomgdo (bzsmagdn), HMIgmo Mmamty 930603690 bbgs-
obbgs EAML ©ed4daggdam 0dbs bbgoabbzs s3@mmal dogm
(8500 dmE0L @3bmgmo).  yzgme 5mbndbamo (3bGomal ©s-
d1doggdal dgommemmmaogma bogmdgmgdo dbasgbos, gobLb-
353900 3am8s6gmdl 08530, ™3 ndemgge dgbadmadmmdsal 4s6-
bbgaggdymm gzmmmgo® 30mmdgddn aobsbermgdals dggabgdabs,
3ogomomsm - Gyob LadnEzgm 9393, ysemmamgddn s bbge.

DBOm dgGo 3Mod@ngmmo asdmygbgds o43b 3Mmes. goboem
amobsdgomoal dogm 1956 Bgemb goedndagqgdam @yob d4bg-
40030 a0bobmagdol seMnsbgzal (sbGamb (bgsmab), MmIgmos
dobo ©oggommos bagommnggmmb 3ommdgdobomgal (ab. sbGaema
1.1).
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bMoeo 1.1

©Yyob 3969dMa30 a563bmgdab smFagbzab bzsms

(3-ammobadzommab 8mbs3935d0m)

AomEgbmds ((33mmdnm)
3363bmgdnb am‘)a:in Q; :oiobaa%agﬁn >03mba396-
5bgmd93ab bsma
bsGabbo L H ] Q dmbsMab
5 Bensd 5-10 10 Byemdy bagBare
>
SR | gmadmg bBogfin Gobgo
JoR30 1000055 | 500055 | 3000-bg 8380 | 18000~y
dg@o dg@o dg@o
©5353d5gm- 10000- 5000-3000- | 3000-2000- 10000—%3
gogdgma | 5000-8g | 8wy Cla 39&0
bybgo 5000-3000- | 3000-1000- | 2000-1000- 10000-5000-
3 Eha) 3 3
dmog6c 3000-%g 1000-%g 1000-%g 5000-%g
Lyb@o bogmgda Bogmgdn bogmgdo Bogmgdo

0565390Mm3g 3MogB03odn godmygbgds odsb sbgsg, Gyob

dofomo@on Labgmdgdol (bgmdbomn) gobobemgdol dggabgdals

3ol (Bm3gmoa 3mzgdnmos Gyoo Latagdemmdal 6gbdn

-3mogmmdolb oagbomgds Ne242, obotmmo N3), Gm3dmalb

dobgz0msz 3ggobgds bpgds 50dmbs(396-3mbammal bodom-

mgmd ®anxgdab dobgozom, bobdoMgbmeb s 3ogdamgdoo (ab.

3bMomo 1.2).
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3bMoeo 1.2

®yob 39b93Mag0 g563bmgdab dg35Lgdab 3bGHaman

3mbameob bodsmmyg 3g@Mmmdom

3mBmBab 0.5-1.0 1.1-3.0 3.1 s 3980
bobdomg
3mbaMeol Mommgbmds (30mmdoc
0.3_0.4 7000 4000 2000
0.5_0.6 4000 2000 1000

1B 5x0bndbmb, MHm3 dgxzobgdal dm(3gdymo (3bMomon, o6
981dbgds (3609 mm 33mmg30L s bo3mgdsw bondgoms, Mm-
am&z bgmdbatmo Lobgmdgdol, door YRM™m LEMoxdDsMoa
bobgmdgdol  asbsbmgdal dpamdstgmdol  dgbogabgdmaco.
QRO 3980z oL oM goohbos gobobemgdol asdmjzzmaszal
dgom@mmmao@o  boggmdgmagdo (LogoMoome  gytobmds
dggm, o@bgdygm dgommmmemansl) ©s bomdmoagbomoas db-
memE 395obgdob (3bGomal boboo, HBm3gmbss NBc™ &qq60-
3060 ©sb0dbymgds goshbos.

Bmamg GYoobasmagdmmdal bgbdao o0l 3563568 qdemma
50bndbymo (3bGomom Jggobgds brgds dgdwgan 3M0bzndnm
-3m (39890 bobdoMob 3mMOM3gddo Lodsmmob 6dabdng® aMs-
(30530 09 M0l (36Momdo bohgzgbgdn Mommgbmdal o6 3980
3mbomon, ab Ronmgmgds Lozdomabom Gyob smoaqbol ¢b-
b3 9mymBabsmgab.

03 d98mb3q3530, OHmEs 3MMmM3do dmDomeal Mammgbmds
Lodomeal yggme afMosz0sdn bogmgdos bGamdn bohggbgd
omEgbmdadg, Gyob smmagbobsmzol Lszdsmnbo dmbetnl
bogFom Momegbmds ©anbrgds dgdwmgabsomawm: nsbgsomndy-
35 dm398mo bobdoFolb 3MOM3gdal Mmommgyma Lodsmmal
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aco@s(300d0 o@bgdmn 3mbofmeal Momegbmdals 3Gim (39680
3bAoeal Igbedsdal 3oh39650mgdmsb dgmemgdom, Jomgdyman
36m(396@ 900 dg03608955 5 doma Kodo o 100-0b Gmemos 56
3980, IMbaMEal Mom@gbmds Rsnmgmagds Lo zdsmabo @ynb

3960 9bOHN63gmympabogab.

1.2.2. 33em930b 39360909 ma 36GMdmgds - 30mbgs -?

MMM 1339 9300b036go Jmogata dg(3bngmn 3Gmd-
mgds, MmIgmoab aosby3zg@obo 393930 g Bobsdmgdaty
33mg300, 9393d0Mgds LbMogydbommn dgMgbosba  Lobg-
m069d0l dmbgdMngo asobsbmgdol godm33magzol dgmmomenm-
a0 bognmbgdl.

dm393m Jggomegdo 39393309000 bomdmgahnbmo yggme
ob bogmmgabgds (LabnbEg), MmIgma goshbos gobobmgdals
a0dm 3330l sMbgdmem gmmomemansb LEMoxddsmo dgm-
46006 Lobgmdgdmsob dndsMogdado.

Gmame 1.2.1 g3gozedo a3043L 3m@obomodnbgdmosga
306sbmagdol dgbbogmes 3gmDy, LosmMaisbgm do4696%y Bom-
dmgdl, LoEsi (39mMmMdMogoE sMnMo3bgds Smdmba(396-3m-
Bomeo Lodsmmgms s bbmgabgdomo xaygdol dobggzom.
Mg dgomommmaono gsbbsdmgmmmoas bsstmazbzm
35460l dm3gda, sbg3g oBgMgbzaMgdamos Lodsmmgms s
bbmgobgdomn ganxgdo.

dng35R6os M3 dm(393mma Loboom bbmgsbgdom s Lndom-
MM RINBIOS®@ oYM, sbg3g LosmMazbgm dodbgdol god-
mymgolb Imzgdmmo 396Mo3g@Mgdo LbMoxrdbsmo 39Mdbosb
LobgMd9dmd6 FndoMmgdsedn 396 asdmeagdmms (Mo(3 33emg30-

®5(3 303LEGNMES) 39dmga0 3ocgdmadgdals godm:
e  Lodosmmgms gawnygde - s@Lydymo dgommmemgnom

domgdamos bodsememolb dgdmgan ganxgdo: 10 L3-3wy,
11-30 L3-8y, 31-50 L3-dg s 50 L3-bg bggao.
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LEMoRboMEn Labgmdgdol dgdmbzgzsdn sbgon Loboom

RANBIOOQ ©OYMRS 396 35dmMa9ds, 30b50sb Jomn smdm-
bo3gb0 3ofggmngg Bgmb doMomsmsm 1339 smgds@gds 50
L3-b.

e bbmgsbgdomn ganxygdo - 5Ly Igom@menmanom
domgdymos d98gan oygmys: 1-2 Bemab smdmba(3960,
dmbomn: 3-5 6-dy, 6-10 6-30g, 11 6. s 3g@Go0.

LEMogEIbsmEn Lobgmdgdal dgdmbzggzsado 5-6 Beals
bbm3zobgdol dgdmaga ol ggmedm  gobzoboemegem s
3m399(39300  03mbo(396-ImbaMmal  30@gamEnsdo,
50036 1-2 bemal LBsMogdbotin babgmds ¢339 megabo
Bdmdgdoom 11 bgmdg 3g@o bbab bgmsddomma Lobgmdal
3mboMalb Gmmos, bmem 5 bral LEMoxrdbatmmon babg-
mdd 398 Y939md530 domgdmma bgbob dobgogoom gsbg-
39036985 sbomasbms bbmgsbgdoom xanxb oo dgbe-
3530bd 3m(3939mo @oymazab Bgbo sMobandgome.

e LosmMagbgm 35d6gdab Bmds - o39330Mgdmmos
bbm3zobgd000 RaNRgdNS6, 3gMdme: 5 6-3g bbmgsebgda-
00 ganxob dgdmbggzeda basmMabm dsdbal (g3m3gb-
©0Mgdymo dmdgdos - 13X13, 13X23, 23X23; 6-10 Bemols
dgdmbgggedn -28X23, 53X53; bememm 10 bgemdg Dgzem -
109X109 s dg@o.

53 dgdmbzg39do(3 30a9%0m Sbammannfa dGMmdmg-
30l b0body, Mmamz gb bbmzsbgdom xanngdem ©oy-
mgolb EMHmb o6ab, 3gHdme: 5-6 bmodwg bbmgzabgdal
LEMogdommn FgMmdbosbn Lobgmdobmgal LssmMobgm
3546980L dm(3gdmmo 356Mo3g@Mgdn, Mmamdz bodgs-
bog@m, abg 3Mod@ognmo mzombodMnboom sMosds 3-
doymazzomgdgmo o oMabondgoms, o3 bbmgsbgdsdo
LEMOEIBsME  FgMdbasba  Lobgmdob  god@mdMngn

30dognca Bm3gdol gomgamabbobgdom. domdg@ gl
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6 Bgmdg dgBo bbmgobgdab dgdmbgggzedn, Gmameis
030603690 LagHomm o6 dgodmads asbgabomma ogao,
mamig 90dmbo(396-Imbamman. dgbodsdobsw o0bad-
by 3565898 9d0L 8Jmbg d54693Dg semGazbyma go-
bobmgdals 35h39690mgdal 406Dmas@gds doremnsb gom-
omdbg sMsbandgoms.

¢ a35bsbmgdab dg3L93ab 3bAamagda (Lzsmagdn)

53 d93mbgg353dn gobgobomogm 3Mmas. 3. aymnbadgomal
3096 g039d539dmm 356056@L, MmamMs YBG™m Ig@ o
a0dmygbgdowl, Mmamz bodgzbogdm, abyg 3Mod@osnmo
035mbadEaboom (0b. (36Eamo 1.1).

Mmamg 36Gomo 1.1-0s0b Rsbl, ngo sg39dnmos ©d ©o-
39380695990 bbmgsebgdom xa590096 @s 53 bbmgzabgdo-
®0 ®anxgdalb dobgogzom gobbodmgmoas Momogbmdgdo
BMOmMdob gfmgnmdg (1 3s), Gm3mob dgbodsdabows(s
Robgds 3sbsbmgdols bamabbo.

53 dgdmbggzedaz 0bndbyymoa (36Gogdals gsdmygbgds
LEMOxrIbsMEn 3gMdbosbo Lobgmdgdal asbsbmgdals dg-
3obgdobogal 396 0dbgds s 335ymBamgdgmo ©s Lond-
90M, Moasb gobbbgoggdom bymdbsmmn Labgmdgdobogsb,
LEMOxrIbsMEo Labgmdgdal 50IMbs(396-3mbotipl dmals
3636096300 5 Bmadog bbm3zobgdedoyg, Mmamt(s o3mbnd-
bgo 39360 dmogMos, dgbodsdobsm mznmgsdmbdamaals
3m39L0(3 0g@oYMns. vggEsb godmdenbomg Bommmdbols
9O gnmdg BO™M My, 30Mg bgmdbomema Labgmdgdals
dgdmnbgggado, 33946900 dgmomgdoom d(3069 Mommgbmdmngo
3oh39b9dgmn (8ogM03 Londgm dmDoMn), MmIgma o6
dgodmgds Rsomgommb gobsbmagdol sdom dohggbgdmac,
5350bmob 83 dgdmbgggzedas 5-6 bgmgdg dg@n bbmgsbgdals
b990L 396 Rogmzmom 5M3mbo(396-dmbaMEal 358 gamMoas-
do, Hm3mab Homegbmdmogn 35R39698mgda o6 ¢Mbws 0dbsl



sbabyma bogmom 8ohz96909mmdn, HmImals dobgogoms(s

bodmemmme Gobogds gobobmgdol bamobbo (sembndbyma

R30bo 33003000053 RIRILEYHRS, Mobog YBOM @G-

o 439dmom gsbzobomaogm).

o3 d99bgds  mobsdgofmgg  3Mod@ngadn  aodmy-
969850085656 gdal dgggebgdal (3bMomb, Gm3gmag dmzg-
mmod dmogmmdol Ne242-9 owggbomgdsdn, m3ofMzgmabo
LybEo Abodg, Gog hggbo sbGam Fobogdslb ol ob, Hm3 o
355hb0s gomemmmann®o baggmdgmgda, bmem bbgs hz9bL
309 30dm 339000 3960336980 50bndbyyem (366 ©s-
3930069800, 0y 3Mb3yMg& Mmoo LEMogdbomem 3gM]bosb
LobgMd9dm36 BndaMmgdadn gobgabomasgm, dgdgaons:

- 06 M0l godmymggamo bbmgobgdomo xamBgdo, bmem
Lodseeol 3m393mmo ganxgdol dabgogoo dggsbgds
396 046505 Loandgm, MoEash 1dg@qbo LEMordbemmo
Lobgmdgdal dmbofn 3ofMggmogg bgmb Lodsmmgdo
0358 gds 3 Ig@Mb (Fogomomom 935309, JOGdOm3Y,
3o3mm3bns o Lb3s). 83gbsw vy bgmdbatwmo bg 3 3g-
&m0 Lodoemeol dgadmgds nymb 40-50 s bmaxrg 3980
bbmgobgdaba(s, LEMogdbsmods bgd dgbadmms smbad-
byem bLodaal 1-2 6gemdo dosmbomb, dgbedsdnbaow gfo-
booMo dnamdgdo sMobondgom s 5MoEadaxgMgdgmoas.

- dggobgdol Mompgbmdmagn dohggbgdgma Lodsememagoms
Xa3Bgoob dobgogzom, sbggg bogmgdew bondgoms, go-
boo@sb  aobbbgoggdom bgmdbomma bLobgmdgdabogsh,
LEMOEIBsMIEN Labgmdgdol 5IMbs(396-Fmbotl dm-
ol 3mbin®gbz0s 5 bemodryg bbm3zebgdedeg dgzMaw
demngfMos, dgbodsdobs mgomasdmbdomgal 3Mm3gbocs
3J&oMns. 5dqosb godmadwnbaomg gommmbols gMorgyem-
by YBO™ dMg, 30Mg bymdbommn Labgmdgdolb dg3-
0b393590, 33946905 dgaMgdom 33069 MommgbmdHngn
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dohg9bgdgmn (333 Londgem ImbsMmn), HmMIgea(s

o6 dgodmgds Rsnmgommb gobsbmgdal sdsm dohgqbg-

dmo.
dombgoge 0dabs, BHmI 838 dgdmbgggzeda Rggbo 33-

mg30lb 7g3s oM ofab s@bndbymoa (sbGamal dggsbg-
b5 bgm3bomm Lobgmdgdol dmbgdMoga  asbobemgdals
353m33mg30Lb  LondgEmmdal mzgembsdMaboom, a30bws
bodo go3Lgom  (3om3gm  goMgdmgdgdl, Mmdgmo(y

Bom3maRgbl bndbyyeman (3bGomab Labnb@ggdl dsom dm-

0l bgmd b Lobgmdgdmseb dodsMmmygdadan, Moy sbgay

Logo®mgdl d93amd sd9do3900L s ©aBYLEBgdsL,

39fdmeo:

- &yob 39343690 doGomawo bgmdbsmwn babgmdgda-
bogol (bodgn, Lmgn, Boggmo o bbgs), Bogmgdow
Londgms gobsnwsb 1, 3omyydg@ gl 3 s dg@o 3g@Mab
bodseeal by o6 dgadmagds dagohboma ©mBmba(396-
I DoMEo®, MoEash dsmn bbmgzsbgds @nwa smdsmm-
b0 40-50 s dgbademms 3980 bgmn agmb;

- 3bGomab Bobgognm gobsbmgdolb dggebgds brogds 3b-
mEmE ©8dsmo ©s bodgsmm LobdoMal 3mEmmdgddo,
35906 Emegbsg dMgdo (bLadgm@bgm mmbabdngdgda)
&oMgds 0,5 s dg@o LobdomMob 3mGmIgddo. s3wg-
bo a0bobmmgdal dgg30bgds 93 Gndalb 3mMmIgddo gob-
bogmomgdomn 3603369mmzabos, Mobo 9badbyma
(3600 56 0035mabB0bgdl;

- 03 bMomab dobgogom, Gmamz hobl LogMomm
dbgzgmmdsdn o6 donmgds 0,5-3-80g Lodsmmob go-
bobmgds, MmImgdos LEMMg© sdmbs(396-dmbatinls
39 93mM00lb 3ng3mmgbgds bgmdbatma Labgmdgdals
dgdmbzggedo o dgbsdedabo 839680 35Ldg Nbrs

aymb 3539090,



2.33I30L KNDBIN60

6930bd0gM0  33mg30L BoMBs@gdnmew dgbEmmgdabogal
360d3bgmmgebas dobo LbmGow ©oggadss, 569 Db@ow gsb-
0bod@3MML - Mo Gndal 3gmgges? Mo doMomon sdm (306530l
dgbemgds 0gbgds bagomm? La/Gedg asbbmE(30gmmagds 33-
939 (33mag30b Md0gd®gda/bobgmdgda)? Mo Lobal dmbs(39dgda
046905 LognMm? Mo 0gbgds 33mag30Lb dgmmmmemans? Hmame
53135300935 393gMonMmow s bbgs?

3m(399m 43909390 3m3zmgm hodmgaysmadgm oy Go do-
am3dgdo g3Jmbrs Bobsdmgdamy 33mggzal 3Gm(39d0.

2.1. 33cm330L LG ga05 > JgomEmmmans

bogoobolb dgbobbBagmow 33mmg30L doGoma g@o39dL bom-
dmoaqbl - boggmg dobomgdal Imamggds, domoa 3odgMomuo
539353908 o Fomgdyymo dggagdal sbamada.

Loymggmmom@ (36mdomons, Mmd ©s336M39d0ms RoGomgds,
bogom dobamagdalb dgammggds, MHmIgmog omogal dbng mbos
Ro@oMmmalb aobbadmgMema d0bsdsdndsGoymgdoom s 30dob-
obabmdom, Logommgdl babbobsm ©edydoggdmm o ©ab-
39600 36mamadal (bLEoMaGgansl).

5b0dbyyemn LG gans 3oMzggm Gogdo Ybos sdMdegmgl
LEOGNLEGNINMOE, MdMS Md305639 gobobodmzmmL 33mg30L
bondgEmmds s LodNLE Y. 306506 dgdamddn sd39d4mn
5037 dg3em3s s NoYLbEMs, Syamgdmae dogzoyzebl
(30m3ngdsdmyg, MmM3gmog md30L AbMng gogmgbsls Imobogbl
Lodmemmm ©ob3gbgdDy, BMam ©gGIMYMo s FMETsme)-
50. LbmMo© of ¢bos B335Mmmo bogdosbmds.

LEOGNLGNZYM0 Fobomgdol sbomaDobal ymggmomgols o4)-

21



3omgdgmos bgb@or FoEmEym, Hmam® oym ©eYgbydgeo
0533063905, GM3mal bagndzgmdgs dgadmgamo ngbs dobs-

mgda. h396 dgdmbgggzedacs LGoGNLEGN3NMo® 3obabodmgms 33-
m930b bsndgEmmds, ©s330M390sms Ma3bzo s dsma Lodab-

&b 3oh39690gmo.

LobodMdm  FoMNMBgdDg  Sbomgd  dodobms  MomEbmds
aodmmgmomo 046s LEGoGobEngnMow dgdgan FmMIYmal
a0dmygbgdoon:

C2
N:F

Las: N - bosm@azbzm dodobms Momogbmds,
C? - 3oM0s300b 3mgx03096@0 (33906058 3d0),
P2 - LodYLEEL 3MgxB3096@ 0 (3350MSE ).

h3960 3mba(393980L dobgogom LobdnLbEEL dohggbgdmaw sg0-
0go LdGYgm Gogdbazonl 3Mod@nzodn LadgbogHm-33maz0ma
baddomgdol Rsbo@omgdgmem domgdnmo 5 %-3g LodyLEY,
bemm goM05300b 3mgR0(3096@ 90 Ladmsmm gaos(30s, 56¢- 30.

dm3939mn bgboo gosbasmndgdol dgmgaswm Losmmabzm
dodobms Momegbmds dogomgor N =33%: 5% = 1089 : 25 = 43,56
(3900, d9bods30bo hggbl BngM smgdmoa 0dbs 43 Losmn(zb-
3m 354560 (0b. (sbGoemo 2.1).

6o(3 dggbgds Lbzs Bod@mMgdl, GmIgma(s asmgamabbobgdmem
065 33emg30L LGMSGganalb gobbsdraMabsl dgdwgans:

boggmggo Lobgmdgdo, Gmdgmoai BoMdmowagbl LEMog-
3boc 3906056 Lobgmdgdl, doMomspam go3M(39mgdamos
dmbmmEGnMgdal boboom (ymmgomo 3mob@ssogdo dgymbgm-
3980, @m3gema(z 8375350 358 Y9390m0s), b BoMdma gbamos
Fomob Byggddo o6 ImbmznmE@ol, ondze domnsbmdada
LEMBSF BN Labgmdgdoom.

obg39 33943L 0bgon dm(393mda(3, BmMEaLa3 LBMHogdbsm-
0 babgmdgdo dg@gmmos Gyob 39343bgm bgmdDome Labgm-
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390mob. 3mMmdol sbgon gm@mdsz0s 33543L dofMomswsw Lyyo-
BMmM3039mo 3m0dsGob bmbob 8yggdol J3g0s Lo ygemdo.

5bndbyymal gomgamabbobgdom 33mg3z0Lb LEMGga0s do-
Momo@o® 53989 0gbs ZoMmdomsm mEn ndalb gm@mIs300Dy
- ,,6306@0 s ,,d9Mgemn®.

306OMd0md ,6806005% 3mEM3sw dogz0Rbngm 3mMEMIgda, G-
dgmo(g dm393mons Ibmeme LEMoRdbomma babgmdoc/gdom,
bem ,,d96 99" 3mBMBo0, bows(z LBMoxgd bt babgmdgdmsb
96ma© 336390 BYob 39343960 bgmdbomn Labgmdgda(s.

LEMGga00L 356LsBEZMNL PAHML Gyob FmEIs(305Lc56 g&-
mo© dbgzg 3603369mmzs60s Gyab bLobdoGal gomgamabbobgds.
B396 dgdmbggzedn gomzamabbobgdmm odbs LEMsRdbsmn
Lobgmdgdol gobobemgdol mog0bgdymgds bbzoabbgs Lobdamals
306md9330, 396Mdme h3zgbn sMsgmmo 333000 ELEME-
o, ®m3 LbMoxgdbsmmn bLobgmdgdal  gobobmgds, Gmame(s
domaman, sbg3zg @edsma LobdoMab 3oMmdgddo (3m©s© dndwo-
bocgmdl ob LogMomme o6 335930, 30600006 LEGoRIbstN
Lobgmdgdal MIMmogmabmds bobsmmol s Lomdmlb dmygsema-
09, dgbodadabow domamo @shtnmzal 30GHmdgddn doma om-
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Lsb0ddm Ne2

50303 dsMgmds - maamEgbolb oMo GgMoGmmos (dw.
magmeEgbal bymob G gMabs)

gBmMMId - mgbBobgdymo

GPS 3mmc006s8 960 - X-0607656 Y-4634186

dgdo@agbemmds - 5 3y, 3 Msb, 1 63, 1 dmy., + mogsbo, 3o3-
mmgbos, 39Mb30, 03560 s Lbgs;

99L3mBo(300 - LadbMgm-obogmgmo

54obgds - 5-10°

b.%.c0. - 653 3.

bobdog- 0,5-0,6

303 0mbadymagzgmmb Godn -8 9bnsbn

EM@Ebomo  bogamo - boo@mdomaobmgsabn (doyzsmon, az0d6e,
6030bs)

3mEm30b Ladyomm bodseeng - 20-22 3.

3M6Om3ab badgamm nsdg@ Mo (ogbszoyn) — 28 b3.

Lsb0ddm N3
50303 d5MgMds - maamEgbol s(37mo GgfMoGmmMos
gm@3s - bMogmo (25,2 3. Moonbob bogMdg, Mol goMmmda
2000 32)
GPS 3mmMo0bs@gdo - X-0606825 Y-4633551
dgdoagbemmds - 7 G(36. 3 dmy. + dnMy.
99L3mBo(300 - LadbMgo-smdmbagmgon
©ogobgds - 5°
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b.%.c0. -538 3.

bobdnmyg -0,5-0,6

50a0mbadymagzgmmb Godn -8 9bnsbn

3M(3B5m0 bagaMo - banMdamsobmaaba (B0gsbn, 33086, doy3oemn)
3M6m3al badmamm Lodogmeyg - 20-22 3.

3MOm3ab badymamm nsdg@ & (ogbsom&n) — 28 L.

= 33bgonob mdagd@oe

33m930b d98gan mdogd@n Bgdscgmdos 3obgmal @g-

60(0680 (mogmeEgbolb @oymo GgMoGmmonl gsdmjmagdom),
bowas godmymaoem 0dbs bodo Lsobodymdm goMmmdo, sjgosb

mMo gzommob bo@ygm 16bals, bongm ghma mgmogol Lagygm
1360L B gFn@mMosdy.

Y39 33 BgMnGmcnsdy BoM3mgds 3emseb@oznnn dgne-
bgmdgda, Mmgea(z 9359350 358 Y9390mmas s g33543L dmbg-
dM0go gobobmgds. mxmm dg@ng yzommab ¢dbalb donbdomal
bo@ygmdo LEMsRbsMEN babgmdgdo 0339 Gyob J3gws Bobaen-
dos dgdMnma, beoemm mgmazolb s sbambmemnb dgdmbgggada

Fomob 8yg9933o.

3530 83 33cmg30b Mmdngd@ dy(3, mogmmgbal dbasgba Mdaema
5 Bm3ngFmo bmBoms. 3em08580b gm@m3ncgdsdo oo bgass-
mgbols sbgbl EgMammonl saomdmgdsfgmds htoaemmg-
@0l (3030 35Lgdnbash. ngo doMoms@am s (3Mmas 3933560mbal
domamoa dmgdom, AGommgmosb Bs3mbyma 3ogfmal (3030
35bgd0 sdsem DmBsdo 396 333000M©7d050.

8Y9-9(3965Mgmmmdol s Moombgdols dabgogom ygzommal
bo@ygm Ggfndmns 80g3903690s: 3obgo-bojsmomal &yg-
33960 gmmdal mmdl. 3madsGmfo 3o0Mmodgdo gobsdamdy-
396 abgomn bg-8(3960619980L 5MLgdMBSL, BmamEazes Boggma,
360, 0360, b6g39MRbamN, 535(308, 39Mb30, FNMYysba, (353b-
30, Mox360 s bbgs, HBmImgdacs Lo ygm 1dbal G gMadmEnsdy

35



486006 Lo 3domm domamn BaMdamdal, Mmamez bygms sbggg
dgEgmm 3mOHM358b.

(3 996905 b0doagdl, 3. bLodsdzal Imbs393gd00 GgMo-
BmE0s dg000L sImbogmgm bojoGmggmml Bms-@yab Boog-
53980bbMbsdn, Loss boMmdmoagbomas Gyalb ymadcomo s
3096969890 ymdMamoa bossggdo.

F396L Bog boswaganl Loggmg-dmEmgmmmaoymo smbgM-
ol 30bboo LsbEdIm GoMmmmMdDy go3gomEs Bossgal gGowa
(GPS 3mm&M@abs@n 93mbggzs LobadndmbzmmMmabs@l). om-
Bgomo 0465 3 gq6s (0-20 L3-3y, 20-40 LI-dwyg s 40-60 LA-
300g). 5bndbyem boswaggdol 3Gmaamb sz, d93gan dgbg-
do: A,AB,B.

dmagodsb omomgmo 93 bLsbadydm gommmdal dgbobgd
dmbas(393900:

Ls60d9dm Nel
50303 d5Mgmds - ygommob badyggm ¢dsba, dmabdomal be-
&yam> 89-19 33
gmds - bHonemo (25,2 3. Moombob bogmdg, bMab gomomda
2000 82)
GPS 3mmc006s89d0 - X-0583649 Y-4638347
dgdo@agbemmds - 8 0353, 1 393, 1 3960630, +3qbs, omoms
9qL3mba(z0s - LadbEgomn
©5740698s - 5°
b.%.c0. -440 3.
Lobdomyg - 0,6-0,7
3mEm30b Ladyamm bodseemg - 16 3.
3M6Om3ab badgamm nsdg@ Mo (ogbsomcn) — 20 b3.
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Lsb0ddm Ne2
50303 dsMgmds - ygomemoab LaGygm 1dsbo, sbombmegemal
Lo@ygm, 39-100 33.
gm®3s - bMogmo (25,2 3. Moonbob bogMdg, Mol goMmmda
2000 82)
GPS 3mmM0bs@gdo - X-0578108 Y-4635667
dgdo@agbemds - 10 5 35(3, + 69396h., mgms, oo
odobgds - 0°
b.%.0. -307 3.
bobdotyg - 0,7
&yob @030 -bngobasbo
3M6Om3ab badymamm bodsgmeng - 12 8.
3mE30b Ladmemm nsdgGmon (Gogdbszonma) — 1813.

Ls60dydm N3
30303 d5Mgmds - mgmsagzalb bagygm ndsbo
gm@3s - bMogmo (25,2 3. Moonbob bogMdg, Mol goMmmda
2000 32)
GPS 3mmMo0bs@gdo - X-0548809 Y-4646432
dgdo@agbemmds - 4ama., 3 535(3. 3 oo + bg396Mh. 0ggabo
©54obgds - 0°
b.%.0. -358 3.
bobdntg - 0,7
&Yob Eodo -bosnMdomobmgsbn
3M6Om3ab badgamm Lodommyg - gmgonhne-12 3. s 35(300- 8 3.
3mEm3ob bodmomm nsdg@fo (Godboiontn) — amgoohos
-200L3. s35(300 - 10 L.

" a9n6coob mdogddo

33magzol dgbodg mdogd@o sbogmgo LodoMomggmmb 3emo-
do@m bmbodn, gyl Mgaombdn dgdofgmdms. 3 mdo-
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998093 2090 0465 bodo Lsbadyydm Gofmmmda, MMIgmms-
356 Mmoo §Yob gm@3s300dn ngm (Bgbyomn 1;2), beaegnem 39bsdy
3Mmbgmol ©edmmdbg, bowsz IgMysbo dmbmgnmEmcal bab-
0o >M0bBaMmImea gbamo.

o3 999bgds  3mado@l, ombadbyma  GgMnGmEos dmg-
G9Dos bm@om 3o30b ©0035dMbdn, HmIgmaiz boboomwgds
odomo DsdmnGom s gGomo bogbamom, bowsg bLed. Brmoyma
bomggdgdo 1980 33; 89339Ms@ o dodbodndn +39 3., 30bo-
33 -18 g6., bmenm bod. Bemoy&o +13+15 gFsnbos.

&Y4g-3(3960Mgmmmds - aMool Hganmbolb Gyggddo dobg-
3003 Gyob 3(3gbatgmmmdsls Bambyymdo  ao36M(39mmgdmemo
3mmomMdnbsb@mo  bobosma  bsbommdMog  dg3m@Rgbaema
043L. 8@badbyem B gFn@mMogddg azbzwmgds 3gbadgyma 3g-
GomEol 3mmbaco ©s 3063560 Bomdmdmdal Mgmoddnta
bobgmdgdo, MmamMog oMob:  dgmdgs, bodmo, 39339LoyEn
b@3ds, moggsbo, Mzboms, Bysgn; sbgzg Boggms, 535300, JoM-
oo 39bs, (393630, 60339930, Gnbam s bbge.

boo@ogol  Laggmyg-dmOgmmmannto  smbgMol  dobbom
Lob0dMIm RIMNMDY go390©s boswsgal gMaema (GPS 3mm-
©0bs@0 gdobgggs LoBE3YIML  3MMAEAbSGL).  smBgHaea
0465 3 33965(0-20 L3-3g, 20-40 LI-dy s 40-60 L3-dwy). of
3030 (39mgdamos Bomgmdobs s ygzomgmadnbs boswsggda,
Amdgmoz bobomwgdosh  yzomgmo dgggfammdoom, gocmnbg-
d000 o ddmogmn 3Gmgomon. smbodbyem boswsoggdol 3m-
gomb ojgom dgdmgan 39bgds: A,AB,B.

dmagodsb omomgmo 93 bLsbodydm gommmdal dgbobgd
dmbas(393900:

Lsb0d9dm Nel
20303 gdsMgmds - Iqbmmab Lo ygm
gmds - bHonemo (25,2 3. Moombob bogmdg, bMab gomomda
2000 82)
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GPS 3mmm0bs@gdo - X-0257210 Y-4661299

dq80a9bemmds - 4 535(3, 2693, 2 (39(3b.1 B(3b. + Bodemo, by@ds

&yob o030 - 3303MbsM, doygzmsbm, gzommagdasbo
994L3mBo(300 - LadbMgo-smBmbagmgon
©o40bgds - 25°

b.%.c0. -141 8.

bobdotg - 0,7

Lsb0ddm Ne2
20303 gdsMgmds - Iqbmmab Lo ygm

gmds - bHonemo (25,2 3. Moombob bogmdg, bMab gomomda

2000 82)

GPS 3mmc006s8 960 - X-0257636 Y-4661808
dgdoagbemmds - 6 535(3, 2 63, 2 G(3b. + ogemo, by@ds
o4obgds - 0°

L.%.c0. -84 3.

Lobdoeg - 0,4

&yob &o3o - 3303MbsM, doygmoaabo

Lsb60ddm N3
50303 gdsMgmds - mobRbamal bagygm, 33oM@Gemn 9
OIS - mob 3nobgwa(25 3.X80 3.- goMormda 2000 82)
GPS 30000658900 - X-0253739 Y-4670475
dgdo@agbemmds - 1039My., + 306
ogobgds - 0°
L.%.c0. -8 3.
bobdotyg - 0,7
&Yob o030 -bsnMdomobmgsbn
3M6Om3ab badymamm bodomeng - 12 8.
3Om3ab badmaomm nsdg@®o (ogbsommn) ~16L3.
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Mmami(z m0mddob gzgmes Lobodydm Gommmdalb dgdmbgg-
3590 0633939, bbOORIDoMEn Lobgmdgdalb dbgdMngn asbaobemg-
35 30Mo3bs dnd3Mgbae badmsmm s domamoa bobdnfnb g6
a5sbMoem 3mEmm3qddn (0,5-0,7). o3 5005LEMgdL mgmGagm
3mbabM9doL 030l Jgbobgd, Gm3 gobbs 3nmmgdocm LEMSEIbIM-
0 Labgmdgdal dmbgdMogo aobsbmads dggmgmbadamoas o6
bogHomm o6 33043L ©sdaema LobdoMal 30mmdgddn, 30bsnsb
om0 53m(396930b s 3g8amdn asbznmomgdobamgals gobbe-
3nocgdom 3603369mm3z5605 LomMdMLMSL gMmow &gba(s.
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3. LO33TI30 LOLIMBSIB0

B3960 33emg30L doMoman 3nbsbn ngm LEMoxd bt Labg-
m69d0l gobobmgdol godmzzmaggzol dgommmemaools LEye-

gmago. 39Ladsd0baw Lygzmga babgmdgdsw dgMmbgmm ndbs y3q-
o 0b dofomseo LEMogdbommn dgMmdbnsba babgmds, Hmdgmoa s

1339 93m035@nboMgdmmos badomzgmmdo s ao3M(39ma-
om0 5Mddbmemme bgmmgby®o dmbmgym@nMgdal Loboom
0603900 dmbgdMngsm dsm dmMab Gyob 3mEG™3gddn (J3qos
Bmbodn) o 53obmdbogg goshboscm domamma badgy@bgm 3603-
36gemmde.

dmzgdgmo  bogoombob Bygb@o sbsmabobomgol 360d369-
mmgdb0s by 33mg3z0L Labgmdgdol dofomsn domgzmmmanno
5 39894939960 ©obsLodMgds s domn IbgE3gmmdado dormgds,
Mo0a0b M30Mggmgbom 8mbndbnma o30LgdymMgdqda gobs-
306Mmdgd9b d9bgdMago asbsbemgdols bobosml s @sdm3owgd-
Memgosb Gyob bbgs god@mEgdmab, Mmama(y stob: babgmdg-
b0, $039d0, bobdoMg, boswaggdo s bbgs.

530096500 30639 9893%7 A6l Bngm Imbros bszzmazo bab-
9M3900b ©gbMmm-358yg3Mo obsboomgds, sz dmggedgl

d399mon.

3.1. byzzmggzo Labgmdgdab ybMm-398yg3 o
sbsbosomgds

mgsbo - sgobgdmbo (Betulaceae)

33360 - 3nMysbo (Alnus)
Labgmds - dnmysbo (mbIgmes) (Alnus barbata)
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$963smaman bgo, 30 3-dwg Lodsmeom. od3b godmaemn gatgo.
y3930mmdL 3oMEGLo s 350bdn. bagman 3boggds sg30bEm-
md@m3dgedn, gomhobgda dgows yzogomgmagdol babom, Hm3-
mgd0(3 ©oEbsbL 396 MRgdnsb bgdy.

dqmysbo Lobsomol bobgmdss, dmombmglb  @3s s bgb-
8056 Bnooggdl, 0@obl Longgbsag, ods R3gbdo g™
odom sanmgddo, bdomowm byl nsbo bgmdgdal gogmemgdsdy
336300905 dr30b EMbawsb 1500 3-3qbodscmgdy.

LEMoxrdbsmn  Lobgmdss,  gobboggmgdom 30 dabo
33mbayamo.

dysbals 309Mo3mgds ogbmoms s dofzzol sdmboystom
Bom3mgdl (ob. biy. 3.1; 3.2). 38mbaystom asdMmsegmgdal @nwn
B0l godm dob Byg9ddo doMomoo edmam dgyMmbgmdal
3boM8mgd96 (3066306 gMs Bmzmyg Mm@ s (300m).

396Mdobo ImzgomEobymms, Mdowmo, dhs@g o Bogmgdow

aoddmg.
dneYsbo go3M(39mgdmmos 3306y 5b0sdn, 0MdbLS  3o-

339b00d0. bogomggmmb ©9bnsb 306mdgddn a3b3mgds Mmoo d-
dob yg9masb, 139@gbo @obogmgm bsboemdn, 3oL J3946abs
BYom PO BoMomdab 7,2% sbgy 200008 3o. 39300 (3.
aogonn 2001).

Loy, 3.1, 3.2 - 3yMyobab gobobmads - Alnusbarbatasnatural
regeneration (msgm@gbo, gas)
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mdba - 65390RbmabgdMbo (Aceraceae)
33560 - bg39MRbsema (Acer)
Lobgmds - dmygn (Acer pseudoplatanus)

&obdsmaema bgs, 30-40 3-3g Lodosmeoms s 2 3-dwg o-
5398 Moo, 3Lbgomo ©s godmomo gefigom. yzoz0b BiGowm
dmygomomm-36306g yzogamgdow.

3Mo3mEads mgbmoo s Bgbgal sdmboystom (ab. Ly,
3.3; 3.4). 0bg0m(5dL ddmazM Bqbgms LobGgdsl, JoMasw go-
206985 Mmdae Ladyamm bLobgbd b sanmgddo s Imombmzl
A3 boosggdb.

Lobommal dm3mbmgb Lobgmdgdl dngzogbgds, Fog@sd
08obL  ohtnmgabsoi o RMoomalb 9380b Lobgmdgdmab
dgeg30m9(3 3363909, M3 LagyMamgdms dobo gsbobermgdals
dggobgdabogal. sbgzg dgbbogmomos, Gm3 dabo smdmbs(3960
dgbodmms abnsbmgl g30565 yobggdabiash.

dmygo  ao3M39mgdamos 30335L05d0 M0mgdalb yzgmash,
dgbodsdal 3medod® 30Mmdgddo, osmdmbegmgo bLojsGron-
39mdo 3obgmdo (smobbal gomds Abatgl) mogmegbdo.

by, 3.3; 3.4 - dmygab gobobmgds - Acer pseudoplatanusnatural

regeneration(cmsgmegbo, amcos)
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mgsbo - 353m0bgd@bo (Juglandceae)
33360 - moxsbo (Pterocarya kunth)
Lobgmds - mogyobn (Pterocarya rfaxsinifolia)

mogobon LEMogdbsmmo, doMzgma boowab bgs. dobo bo-
docmyg 0mbg3b 25-30 3-30g. gMmbabeasbo (3960690, boymaza
360gds d58mmamdady.

mdom, bgbEosb s gobsmgdym saomgdl dmombmgl. dobo
5333560 dmmbmgbamgdgdom oMol asdmbBggmemo ob, Gm3 ngo
©35mmdgddn, bgzgdol gogmmgdodgs  303M(39madymo
30 gddn dmAb o6 sab (b.c0 500-600 3-3c0y).

sbsboomgdl JoMaswm aobzomomgdnmo ggbgms bob@gds.

303053 qds bgds mgbrmoo s sdmbaystaom, admyggs bg
53mboyo®mb (ab. L. 3.5; 3.6).

043b mgmfo ggmal 3gMdsbo, GmIgmai Mdoem, dombge
dRo@g o g0ddmgmdsls Im 3mgdamos.

080 0330 Eq3MAsGanmo  Jobbgdabomgol s Gm-
am(s gbgdymo bobgmads.

L. 3.5;3.6 - mogobab gobsbemgds - Pterocarya faxsinifoliasnatural regen-
eration (mogmEgbob @s3mo &gfo@mcns)
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mgsbo - JgMoxgdmabgddms (Scrophulariaceae)
33360 -353mmgbos (Paulownia Sieb.)
Labgmds - 353mm360s (Paulownia tomentosa)

303mmmgbns LEMoRdboMn, LBMMN, gMMLIbrmNsba, gmo-
mmgobo bgs asdmommn oo gsGigom. 3obLszmm@gdamo
LEMoRIBoMEMInm bobnsmegds 3oMggma bodo Bemals g06353-
mmdado.

0bgomsmgol ddmogt ggbgms Lol gdsl, bybEow asdmbog-
@emo dmogefn  ggbzom. mdam s §gbasb 3mads@® 3ofm-
39830 g30maMEgds, 569 3gbmg0Go babgmdss. Lomdmb dodstro
a0bbo 3o gdnmo dmmbmgbomagdols dogbgwsgse, 3ogmmabos
300F5Mdgdmmo bozbolb 30MHmdqddn (+41 s 39@)0) (31O 30-
»oMEgdo.

3amdbmdnsmge DodmMnb s sMgmms yobzgdalb dodsmo, aob-
bogmomgdao sbamasbMes 3ondgmdbgdgmo omgbmbymagdo.

30MEs Lomdmbo 3o3mmmabos, Mmam®(s 3gmomgngn Labg-
M 35bbs 3 gdaem 3mdmbmgbgmmdal 0fgbl bobsommabaog-
do. bobobsomm 3oMmdgdo gobbsgnmmgdoo 360d36gmmzgsebos
300 503mbao(396-Imbatmabomgol. o@abEnmgdnmas, Mm3
70% oRtoomgs GoGomamon dmgdgogdl dob bMps-as630-
®oM765Dy.

dMo3mEgds, Mmamti ogbmom, aby sdmboytom. sbsbo-
50 gdL M 3omMa, ®aNBYM0 gobobmgds (ab. by, 3.7; 3.8).

doMomoEa®  g93M(39cgdmmos 4308656  (semmzon@) o
@0bbo®  bosaggddy. 3ogmmmgbosl yggmes dofMomow Labg-
mdsb aooBbns 3dmogmo gggbgms Lob@gds, 3oMasw asbgomes-
Mgdmmo 3a39Momn Bqbggdoom, Mmdgma gobgomamgdoboo-
30b dmombmgl @3s, Mogabyygsm, 896056 boswoaqgol 3oMgo
596330000
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by, 3.7; 3.8 - 3o3mmmgbasl gobsbemgds - Paulownia tomentosas natural

regeneration (mogmogbo, gMas)

mgsbo - (39603335600 (356 3mMLsbms) (Leguminosae)
335M0 - Mmdobos (Robinia)
Labgmds - 535(300 (Robinia pseudoacacia)

&ob63smamn, LEGogdbatmn  bgs, 25-30 3-3wg Lodsememoms
s 12 3-3g @nsdg@Mom. ngo bzse yzo30emmdl gmormgdal
a5dmol 39309a. Boyman mEbsgmmosbo  (39M(3300. mgbmo
d1bgdMngoe 3oMan 5dm(396980L bsfnm babnsmegds, myd-
(3 9IRMIGLOSLEMSGOBN (300, 35dMO3mMgod brgds safMgmay
dof330lb 8dmbaytnm s ggLbgal badsdGyaom (ab. by. 3.9; 3.10).

539(300 Gndogycn Lobsomolb  dmImbmgbo o LoddMamal
53@obo 3(39bsMgs, md(3o obogmgm bosgommggmmb @gbosb
306m89330 g5(30mgd00 913900 30MdMEYdS, 30000 SIMba3-
™00 - 3dMa 30Mmdgddo.

LEMORIBsIPMBam babnsmwgds doMomsrsaw 10-15 Brmadwg
bbm3zs6905d0. bogomggmmado a3b3gds, HmamE (3 39mYGow
&Yob 3mEm3do, sbggg a9dgbgdmmas 3mab@oonto bgboms(s.
dobo dgMgobn 33360030, dogomas s dmang goddmagmdoo be-
Losogds.
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L. 3.9; 3.10 - 5353000 gobabemgds -Robinia pseudoacaciasnatural
regeneration (3sbgonn, afos)

mgdbo - BoMognbgdmbo (Salicaceae)
33360 - 3gMbgo (Populus L.)
Labgmds - dogo 39Mbgo, ma30 (Populus nigra)

3oMzgmo booab, LEMsgEIbsmwn bgs oo asdmoawa
356%000. bobsoal Im3mbmzbo Lobgmdss, 530@md 0gn B
&yob 30Mbs s mns sanmgdlb 9806gds (Azgbo 339mg30L mdo-
29895 8basgbo mm 3300 3oshbns).

Lo(zng0b 98@sb0s, 3mgddo a3bszmgds 1600 3 Lodsmmagdwy.
LabgLbEEL FmBmbmgbos (BgbdmGa@Ns). Bmombmgl Mo deyy-
3096 boooggdl, 3oMasm ndMEgds domal madnsb boswsgg-
3bg. B9L3gdal Mo gsbz0maMgdol gadm JoMgsddmgmdam
boboomyds.

3M03mE s mgbmom s s3mbaymom. sboboosmgdlb dyom-
dM030 bdoMo 50dm (3969800 @boma.
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3.2. by 33mg3z0 Labgmdgdab LEMIRIDSMEMAL
&>gbsonco dshzggbgdmada

a0dmymanemn dofMomoo bsjgmgszo Lobgmdgdowsb 1dg@g-
bmds dbgogbo domgzmmmaon®o  0o30b9dMgdgdom  bab-
0om©gds, 3gMdme-LEMogdbommgdos, 0dMEgdnsb ©s go-
06093056 doMomomsa §gb0sb bosogn®-3madsGne 3ofm-
39630 (53 dgdmbgggado godmbszmabo dgadmgds 35300 agmb,
mdgmbag 9d3b LoddMamal 58960l Ybatn) s Lbgs. JogmMsd
h396 d93mbgg3odn dmogama 398 yg3nc-&ogbaonca badsba,

Amdgmdyz 9398mos B3gbo 33mmg39,bo33mggzn Labgmdgdals
LEMOxIBIMEO bobosmas.

boggmyg 33emg3900Lb @AML dgbbogemoamo 0dbs dgMRgmemn
Lobgmdgdol Lodommgdy o Lodbbmbdy BMws BEmMZgabgdsl-
006 30doMmgdadn, Mo Y30mggmbo gogd@mEas babgmdal
LEMORIBIMEMENL dgbogabgdmac.

Bmgose LEMsgdmbemin babgmdsewm 800Rbgzs b saomm-
dM0g0 o) 0bGMmey(30M9d4mo dgfdbosbo bobgmds, Gmdmg-
d0(3 3m(393mm bosaan@-3mads@me 306Mmdgddo ao3M(39ema-
dqgmo Gyob Lbgs Labgmdgdmsb dgmomgdoo bsboosmmgdosb
LEMogn BEs-gsbzomemgdom, Mmab goomgdoor dmjmg
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Methodical Issues of Study of Natural Regeneration of Fast
Growing Tree Species

In general it is to be mentioned that study of the issue of natural
regeneration of forests is one of the main forestry factors for solution
of scientific or practical issues in the process of forest management.

In modern forest science the researches related to fast growing
tree species are especially topical, because they are highly effec-
tive from economic and economic points of view and above all the
result is achieved in small period of time, as compared to slowly
growing tree species.

The present study is concerned with the methodological issues
of natural regeneration of fast growing tree species. In particular,
the local methodological issues and estimation Tables of study of fast
growing tree species are developed, that is a novelty for our region.

Actual problem of the study

In spite of the fact, that from the scientific point of view the
issues of estimation of natural regeneration have been studied
by many researchers, in their number, Georgian scientists Prof.
V.Gulisashvili and Prof. N.Margvelashvili in the 60-ies of the past
century revised estimation Tables (scales) of natural regeneration,
which did not lost practical significance up to today, and others.

It is to be mentioned that the existing methodology of estima-
tion of natural regeneration and Tables are developed for the slowly
growing trees (in certain cases they may be used for the moderately
growing species), therefore, their use for study of natural regen-
eration of fast growing tree species is less reliable, that has been
confirmed by our studies.

The main issues that should be studied and revised were as
follows: biological classification of grow and development of fast
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growing tree species; dividing on age and height groups; determi-
nation of sizes of discount areas, at the same time, what is the most
important, development of local Tables for estimation of condition
of natural regeneration, which will be relevant to bioecological
peculiarities of fast growing tree species.

Conclusions and Methodical Recommendations

Based on the results of study we have developed methodical rec-
ommendations that give a possibility to study and estimate a con-
dition of natural regeneration of fast growing tree species in the
conditions of our region with high reliability.

It is to be mentioned that the methodical recommendations and
Tables for estimation of condition of natural regeneration are devel-
oped by us for two allocated formations of forest, which we condi-
tionally called “pure” and “mixed”. Stands are considered condition-
ally “pure” stands, if they are presented only by fast growing tree
species, and “mixed” stands are those with fast growing tree species
together with slowly growing species as forest forming species.

As to a density of forest, to which the developed methodical
issues and Tables are adapted, it is average or close to it (0.4-0.7).

Based on the results of the study we present the main methodi-
cal recommendations:
*  Biological classification

In the case of fast growing tree species we think that classifica-
tion of young generations must be related not only to their age, but
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in the first place to the factual parameter of their physical growth
(height — respectively, diameter).

In our case a young stand may be considered young genera-
tion of up to 1 m height, and pole-stage stand - young generation
with height from 1.0 m to 10.0 m. If we make differentiation ac-
cording to age, in such case we may consider a young stand only a
generation in the current year of its arising, and a pole-stage stand
- with ages from 1 year to 5-6 years.

= Age groups

In our case, both for “pure” and “mixed” stands we think to
be expedient to sort out the young stand and pole-stage stand age
groups as: 0-2; 3-4; 5 and more years, because as we have men-
tioned, young generation of fast growing tree species older than 5-6
years, based on their parameters of growth and development, may
not be considered as young stand and pole-stage stand.

=  Height groups

As to height groups, the studies reliably demonstrated the fol-
lowing variants, which are given separately for “pure” and “mixed”
forest formations.

In particular, for “mixed” forest formation it is expedient to sort
out the following height groups for young stands and pole-stage
stands: up to 2 m; 2.1-5.0; 5.1 and more meters, and for “pure” for-
est formations - up to 3 m; 3.1-5.0; 5.1 and more meters.
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= Sijze, location and number of discount areas

The results of the study have shown that during the study of
condition of regeneration of fast growing tree species the earlier
existed approaches, related to sizes of discount areas, turned out to
be less reliable.

We give the recommended sizes of discount areas during the
field studies of natural regeneration of fast growing tree species,
according to height groups determined by us. In particular, in the
case of height group up to 2 m we think to be expedient a discount
area in proportion 2X4 or 4X4; in the case of the height group from
2.1to5 m - in proportion 4X4 or 4X5, and in the case higher than 5
m: in proportion 5X4 and more.

At allocation of sample areas and taking on them of discount
areas it is to be taken into account the character of displacement
in space of young stands and pole-stage stands of fast growing tree
species that as opposed to slowly growing forest-forming main spe-
cies is more group (bunch) and fragmented. Based on this the prin-
ciple of the so called target areas becomes worthy of attention, that
envisages allocation of areas in separate typical conditions.

As to a number of discount areas on unit area, it obviously de-
pends on a size of a discount area and sample area. In any case a
number of discount areas per 1 ha must be determined so, that their
total area will not be less than 3% of the sample area, that is estab-
lished by the until now approved methodology.

= Tables for estimation of condition of natural regeneration

For final estimation of condition of natural regeneration it is im-
portant that the respective Tables be available; we will compare
factually registered data with the data in Table that will give us a
possibility to estimate quality of regeneration.
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Here we give the developed Tables (see the Table 5.1; 5.2), that in
this case is given separately for “pure” and “mixed” forest formations.

Table 5.1

Table for estimation of condition of regeneration of young stand and

pole-stage stand for mixed stands (per 1 ha)

Age (year)
Re generation 0-2 3.4 5 Total
quality number
Number of regeneration
Good 5000< 2500< 1000< 8000<
Satisfactory | 5000-2500 2500-1000 1000-500 8000-3000
Poor 2500> 1000> 500> 3000>
R . Height (m) Total
egeneration Tup | 2150 | 51< ota
quality - number
Number of regeneration
Good 5000< 2500< 1000< 8000<
Satisfactory | 5000-1500 2500-1000 1000-250 8000-3000
Poor 1500> 1000> 250> 3000>
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Table 5.2

Table for estimation of condition of regeneration of young stand and

pole-stage stand for pure stands(per 1 ha)

. Age (year)
Regeneration 0-2 34 [ 5< Total
quality Number of regeneration number
Good 3000< 2000< 1500< 5000<
Satisfactory 3000-2000 2000-1500 1500-500 | 5000-2000
Poor 2000> 1500> 500> 2000>
R . Height (m) Total
egeneration 3 -up | 3,150 | 5.1< ot
quality number
Number of regeneration
Good 3000< 1500< 1000< 5000<
Satisfactory 3000-1500 1500-1000 1000-500 | 5000-2000
Poor 1500> 1000> 500> 2000>
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