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                              S e s a v a l i 

   qveynis ekonomikisa da mosaxleobis cxovrebis donis amaRlebaSi tyis 

mniSvneloba didi da mravalmxrivia. is Cveni erovnuli simdidrea. did 

tertoriaze tye warmoqmnis gansakuTrebul bunebriv zonebs  da 

landSaftebs, romelic arsebiT gavlenas axdens klimatis da niadagis 

formirebaze, awesrigebs haeris Semadgenlobas, siTbos, tenis balanssa da 

sxva.  

tyis nargavebi asustebs niadagis wylismier da qarismier erozias, icavs 

mdinareebs gvalvebisgan, xels uwyobs sasoflo-sameurneo kulturebis 

myari mosavlis miRebas. tyis es Tvisebebi gansakuTrebiT mniSvnelovania 

sasoflo-sameurneo warmoebisaTvis. 

      aWara da arTvini,  rogorc mTagoriani mxare, tyis mniSvneloba 

saxalxo meurneobisTvis sakmaod didia, amitom saWiroa tyis 

produqtiulobis mniSvnelovani amaRleba, mTis tyeebis gonivruli da 

efeqturi gamoyeneba, racionaluri da maRalefeqturi meTodebisa da 

xerxebis damuSaveba.                     

  Temis  aqtualoba  - mTis tyeebis dacva da misi resursebis gonivrulad  

da racionalurad gamoyeneba  urTierTSeTanxmebuli unda iyos paralelu-  

rad ki garemos ekologiuri wonasworoba  da  misi  biomravalferovnebis                                                                             

SenarCuneba maqsimalurad unda iqnes  uzrunvelyofili.   amisaTvis  ki sa-                                                                              

Wiroa  tyis resursebis gamoyenebis mecnierulad  dasabuTebuli   da eko- 

nomikurad gamarTlebuli racionaluri meTodebisa da  wesebis  SemuSaveba-                                                                             

ganxorcieleba.                                                                                                                                                                                                                   

Ksakvlevi obieqtis tyeebis didi nawili gameCxrebulia 0,4 da dabali six-  

Sirisaa. gansakuTrebiT iq sadac mosaxleoba cxovrobs  da sacxovrebeli  

teritoriebis gareubnebSi, ris gamoc gaizarda eroziuli procesebi, tyis 

mniSvnelovanma nawilma  dakarga niadagdacviTi da wyalSemnaxavi funqcie- 

bi. 

    sakvlev teritoriaze ZiriTadad gvxdeba kolxeTis reliqturi tyeebi, 

romlis msgavsic msoflioSi ar moipoveba. aq SenarCunebulia mesameuli 



periodis uZvelesi  saxeobebi, romelTaganac  adamianis   araswori  

sameurneo RonisZiebebis gamo zogierTi saxeoba ganadgurebis pirasaa da 

Setanilia saqarTvelosa da  saerTaSoriso wiTel wignSi.  

    sakvlevi obieqtis tyeebis ZiriTadi tyis Semqmneli  saxeobebia: 

aRmosavleTis naZvi (Picea orientalis Link ),  kavkasiuri soWi (Abies nordmaniana 

Spach), Cveulebrivi fiWvi (Pinus sosnowskiy), aRmosavleTis wifeli (Fagus 

orientalis  Lipsky),              Woroxis   muxa  (Quercus   dschorochensis C.Koch), pontos 

muxa  (Q. pontica C. Koch), harTvisis muxa (Q. hartwisiana Stev.), wabli, (Castanea 

sativa Mill).  es  saxeobebi qmnian  rogorc wminda ise Sereul  koromebs.  Aam  

saxeobaTa  zrda-ganviTarebis, tyis bunebrivi ganaxlebis Seswavlas  da  

aRmonacen-mozardis formirebis Taviseburebebss sxvadasxva dros mravalma 

mecnierma aTobiT naSromi miuZrvna. am  saxeobaTa bunebrivi ganaxleba, 

aRmonacen-mozardis formireba sxvadasxva sixSiris koromebSi, zRvis 

donidan garkveul simaRleze, eqspoziciaze  da sxvadasxva niadagur-

klimatur pirobebTan dakavSirebiT  pirvelad  muSavdeba.  tyis bunebrivi  

ganaxlebiT  da  aRmonacen-mozardis  formirebiT  Cvens  mier Seswavli 

yvela saxeoba erTmaneTisgan  gansxvavdeba,  magram  aqvT  bevri                                                                         

saerToc. Aamitom am saxeobaTa bunebrivi ganaxleba da aRmonacen- mozardis 

formirebis Taviseburebis dadgena metad aqtualuria.                                                                                                

   kvlevis  mizani da  amocanebi  - sakvlevis obieqtis  tyeebSi  150-ze meti 

saxeobis merqniani mcenare izrdeba, magram tyis Semqmneli ZiriTadi 

saxeobebi ar aRemateba eqvs. Aamitom kvlevis  mizania srulyofilad  iqnes                                                                            

Seswavlili am  saxeobebis bunebrivi  ganaxlebisa da aRmonacen mozardis                                                                               

formirebis  Taviseburebani sxvadasxva tipis  niadagebSi, radgan Semdgom-  

Si  mecniereuli  kvlevisaTvis  Seiqmnas  saTanado pirobebi, aRmoifxvras 

im uaryofiTi faqtorebis zemoqmedeba, rac xels uSlis am saxeobaTa 

ganaxleba-formirebas.                                                       

kvlevis  ZiriTadi miznebis  ganxorcielebisaTvis  saWirod  CavTvaleT 

Semdegi saxis amocanebis gadawyveta: 

 tyis bunebrivi ganaxlebis Seswavla  zRvis donidan simaRleebis, tyis 

tipebis, sixSiris da ferdobTa eqspoziciis mixedviT; 



 ekologiuri da  anTropogenuri faqtorebis gavlena  tyis  bunebriv 

ganaxlebaze; 

 aRmonacen-mozardis miwiszeda da  miwisqveSa  nawilebis  formireba 

sxvadasxva  tipis tyeebSi; 

 ekologiuri faqtorebis gavlena  aRmonacen-mozardis  formirebaze.   

   kvelevis meTodebi  - miznebisa  da amocanebis   ganxorcielebisaTvis 

viyenebdiT  Semdeg kvlevis meTodebs: 

a) bunebrivi  ganaxlebis Seswavlas  vaxdendiT   sanimuSo  farTobebze  

aRebul  saaRricxvo  baqnebis  meTodiT (ganaxleba  Sefaseba   moxda  

v. gulisaSvilis  bunebrivi ganaxlebis Sefasebis  SkaliT) da 

lentiseburi  meTodiT; 

b) fesvTa  sistemis  ganlageba,  formireba  da  zrdis  Taviseburebebi 

Seswavlili iqna 15-25 sm siRrmeze horizontaluri  gaTxrebis  meTo-  

diT da tranSeebis meTodiT; vaxdendiT aRmonacenis-mozards miwianad 

amoRebas vaTavsebdiT wyalSi da fesvebs vaTavisuflebdiT miwisagan.                                                                       

g) miwiszeda nawilebi (formireba, masa, zrdis Taviseburebebi) Seswavli                                                                               

     iqna morfologiuri da gazomviTi meTodiT; 

 d) miwiszeda da miwisqveSa nawilebis  biomasa  gansazRvruli  iqna woni-     

    Ti meTodiT;                                                                           

Mmecnieruli siaxle – sakvlevi  obieqtis   tyis   Semqmneli  ZiriTadi  

saxeobebis bunebrivi  ganaxlebis  procesi  sxvadasxva   dros   araerTi  

mecnieris mieraa Seswavlili, magram sxvadasxva tipis niadagebze da zRvis                                                                                                                                                                                                                      

donidan garkveul simaRleze   pirvelad  iqna  Seswavlili.   obieqtis    tyis 

Semqmneli   ZiriTadi  saxeobebis  (aRmosavleTis  naZvi, kavkasiis soWi,   

Cveulebrivi  fiWvi,  aRmosavleTis  wifeli, Cveulebrivi  wabli,   

Woroxis, harTvisis, pontos muxa)  aRmonacen-mozardis  miwiszeda  da 

miwisqveSa nawilebis formireba da masze garemo  pirobebis zemoqmedeba 

pirvelad    muSavdeba,  ris  safuZvelze  dadginda:   aRmonacen-mozardis 

saukeTeso  zrdisa  da  formirebis pirobebi  zRvis  donidan  sxvadasxva  

simaRleze, niadagis tipebze da tyis sixSireebis  mixedviT,  rac  siaxles 

warmoadgens.    



  Kpraqtikuli  mniSvneloba – dadgenili iqneba sxvasdasxva tyis tipSi da 

sxvadasxva sixSireSi kargi bunebrivi ganaxlleba da aRmonacen-mozardis 

formireba, rac did daxmarebas gauwevs tyis Bbunebrivi ganaxlebis 

xelSemwyobi RonisZiebebis gatarebisas da  tyis kulturebis gaSenebis 

dros tyis dargis specialistebs. 

    Aaprobacia -  miRebuli kvlevis  Sedegebi warmodgenili da ganxiluli 

iqna SoTa rusTavelis saxelmwifo universitetis agraruli 

teqnologiebisa da ekologiis fakultetis samecniero sabWoze da amave 

fakultetis agraruli teqnologiebisa da agrosainJinro  departamentis 

sxdomebze. agreTve 3 saerTaSoriso konferenciaSi:   “saqarTvelo-TurqeTs 

Soris transsasazRvro tyeebi: guSin, dRes, xval”, q. arTvini,  15-17  seqtem- 

beri 2011 w; II saerTaSoriso samecniero konferencia:  “radiologiuri  da 

agroekologiuri gamokvlevebi”, q. Tbilisi, 29 Tebervali 2012 w; saerTaSo-                                                                              

riso samecniero praqtikuli konferencia: “dedamiwa – bunebrivi katak-

lizmebi da tyeebi”, q. qobuleTi, 20-22 aprili 2012 w; 

   publikacia – disertaciis  masalebi gamoqveynebuli iqna 7 samecnieri 

statiaSi.                                                                             

Ddisertaciis moculoba da struqtura -  disertacia Sedgeba: Sesavli,       

5 Tavi,  16  qveTavi, rekomendaciebisa  da daskvnebisagan. naSromi moicavs  

140  nabeWd  gverds, 11 gverd danarTs,  21 cxrils,  43  fotosuraTs, 

(danarTi 22) gamoyenebulia 203 dasaxelebis literatura, maT Soris 104 

ucxour enaze.                                                                                                                                                                                                                                                                

   kvlevis obieqts  warmoadgens samxreT-dasavleT saqarTvelo (aWara – 

xuTi  administraciuli erTeuli – qobuleTi, xelvaCauri, qeda, Suaxevi, 

xulo) da TurqeTis respublikis Crdilo-dasavleTi (arTvinis vilaeTi – 

rva administraciuli erTeuli – artanuji, arhavi, arTvini, borCxa, xofa, 

murRuli, SavSeTi, iusufeli) nawili. sakvlevis obieqtis teritoria 10393 

km2-s Seadgens  (aWara 2900 km2 – saqarTvelos teritoriis 4,2 %-s;  arTvinis  

vilaeTi – 7493 km2, TurqeTis teritoriis 0.96 %) da misi umTavresi nawili 

mTebs mTiswinebsa da  xeobebs ukavia. sakvlevis  obieqts CrdiloeTiT 

esazRvreba lanCxuTisa da ozurgeTis, aRmosavleTiT – adigenisa da 



artanujis regionebi, samxreTiT – erzrumisa da rizes provinciebi, xolo 

dasavleTiT – Savi zRva.                                                                                                                                                                 

             tyis ZiriTad formaciebSi                      

                bunebrivi ganaxleba 

   tyeebis   bunebrivi ganaxleba  mniSvnelovan  sameurneo    RonisZiebas 

warmoadgens. igi zogjer   adamianis  Caurevlad  Zlier  Wianurdeba  da,  

mraval SemTxvevaSi SeiZleba meurneobrivad  sasurvel mizans verc ki mi- 

aRwios. miuxedavad amisa igi dResac  tyeebis ganaxlebis uZlieres faqto-  

rad rCeba.   

   naZvnar-soWnarebSi Cvens mier tyis bunebrivi  ganaxlebis   procesi  

Seswavli iqna xuT ZiriTad   tipSi:  naZvnar-soWnari                                                                           

wivanas, gvimris,  Wyoris, maradmwvane qvetyiT da subalpuri naZvnar-                                                                            

soWnarebi.  

     naZvnar-soWnari wivanas (Piceeto-Abietum festucosum) safriT yvelaze  

gavrcelebuli  tyis  tipia,  romelic gvxdeba rogorc  CrdiloeT,  aseve 

sxva eqspoziciebze  da gavrcelebulia zRvis donidan 1000 m-dan 1800-2000 m 

simaRlemde aRniSnuli  tyis  tipis bunebrivi  ganaxlebis monacemebi   

mocemulia  cxril 1 Si, saidanac  naTlad  Cans,   aRniSnuli   tyis   

tipSi  ganaxleba  kargia saburvelis saSualo (0.5-0.6) Sekrulobis 

pirobebSi, maRali (0.7-0.8) saburvelis Sekrulobis pirobebSi ganaxleba 

damakmayofilebelia. rac  Seexeba yalTaRebSi bunebriv   ganaxlebas,  aq  

kargi ganaxlebiT  gamoirCeva  mcire (10-15)  da  saSualo (20-22) sididis  

yalTaRebi,D didi  (25-30) zomis  yalTaRebSi  ganaxleba 

aradamakmakmayofileblad mimdinareobs.  

    naZvnar-soWnari gvimriani  tyis tipi (Piceeto-Abietum filicicosum)  yvelaze  

metad gavrcelebulia. albaT  imitom, rom cocxal safarSi monawileobas 

iRebs gvimris sxvadasxva saxeoba. am tipis  naZvnar-soWnarebi  ZiriTadad 

gvxdeba CrdiloeT eqspoziciis ferdobebze  Zlier datenianebul yomral 

niadagebze zRvis  donidan 1400-1900 m simaRleze. aRniSnuli tyis  tipis bu- 

nebrivi ganaxlebis monacemebi mocemuli gvaqvs  cxril 2-Si,  saidanac  naT-                                                                                                            

lad Cans, rom aRniSnul  tyis tipSi  bunebrivi  ganaxleba aradamakmayofi- 



leblad mimdinareobs,  rac  ganpirobebulia gvimris  Zlieri ganviTarebiT.  

SedarebiT kargi  ganaxleba aRiniSneba  saburvelis  maRali (0.7-0.8)  Sekru- 

                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                    cxrili   1 

                      wivaniani naZvnar-soWnari  tyis tipis bunebrivi ganaxleba  ( aTasi cali ) 

Kkoromis 
saburvelis 
Sekruloba 

 
 
 

eqspozicia, 
daqaneba (0) 

 

aRmonacen- 
mozardis 
simaRle 

     (sm) 

aRmonacen-mozardis raodenoba 
1 ha-ze aTasi cali 

aRmonacen- 
mozardis 
saerTo 

raodenoba 
1 ha-ze 

aTasi cali 
 
 

 
naZvi 

 
soWi 

 
sxva saxeoba 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

s. d. 
16-20 

 
 

0-10 
 

4.2 2.3 0.8 7.3 

11-30 
 

2.8 2.1 0.6 5.5 

31-50 
 

1.9 1.1 0.1 3.1 

51 > 
 

1.1 0.5 - 1.6 

sul 
 

10.0 6.0 1.5 17.5 

 
 
 
 

0.5-0.6 
 
 

 
 
 

C. a. 
18-20 

 
 

0-10 
 

10.0 5.0 0.9 15.9 

11-30 
 

3.1 0.8 0.6 4.5 

31-50 
 

1.0 0.4 0.2 1.6 

51 > 
 

0.5 0.3 - 0.8 

sul 
 

14.6 6.5 1.7 22.8 

 
M 
 

mcire 
Ffanjara (m) 

10 – 15 
 

 
 
 
s. 

20-25 
 
 

0-10 
 

5.1 2.9 0.5 8.5 

11-30 
 

3.5 1.7 0.4 5.6 

31-50 
 

2.5 0.6 0.1 3.5 

51 > 
 

2.3 0.2 - 2.5 

sul 
 

13.4 5.4 1.0 19.8 

 
 
 

saSualo 
fanjara (m) 

20 – 25 

 
 
 

s. d. 
20-22 

 
 

0-10 
 

5.4 2.1 0.6 8.1 

11-30 
 

3.5 1.1 0.4 5.0 

31-50 
 

2.0 0.9 0.2 3.1 

50 > 
 

0.9 0.5 0.5 1.9 

sul 
 

11.8 4.6 1.7 18.1 

 
 

didi 
fanjara (m) 

25 – 30 
 

 
 

s. a. 
20-25 

 
 

0-10 
 

5.1 3.8 1.1 10.0 

11-30 
 

3.5 1.5 0.5 5.5 

31-50 
 

- - - - 

50 > 
 

- - - - 

sul 
 
 

8.6 5.3 1.6 15.5 



                                                                                                                                                                                           

                                                                                                    cxrili  2 

                      gvimriani naZvnar-soWnari  tyis tipis bunebrivi ganaxleba  ( aTasi cali ) 

Kkoromis 
saburvelis 
Sekruloba 

 
 
 

eqspozicia, 
daqaneba (0) 

 
 
 

aRmonacen- 
mozardis 
simaRle 

     (sm) 

aRmonacen-mozardis raodenoba 
1 ha-ze aTasi cali 

aRmonacen- 
mozardis 
saerTo 

raodenoba 
1 ha-ze 

aTasi cali 
 
 

 
naZvi 

 
soWi 

 
sxva saxeoba 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 
C 

8-10 
 

 

0-10 
 

2.2 1.6 1.1 4.9 

11-30 
 

1.9 1.3 - 3.2 

31-50 
 

1.0 0.4 0.2 1.6 

51 > 
 

0.3 0.1 0.1 0.5 

sul 
 
 

5.4 3.4 1.4 10.2 

 
 
 
 

0.5-0.6 
 
 

 
 
 
C 

10-15 
 
 

0-10 
 

1.8 0.6 - 2.4 

11-30 
 

1.5 0.6 0.2 2.3 

31-50 
 

0.4 0.2 0.1 0.7 

51 > 
 

0.15 1.45 - 1.6 

sul 
 
 

3.85 2.85 0.3 7.0 

 
M 
 

mcire 
Ffanjara (m) 

10 – 12 
 

 
 
 

C. a. 
10-12 

 
 

0-10 
 

1.5 1.2 0.8 3.5 

11-30 
 

1.0 0.8 - 1.8 

31-50 
 

0.6 0.4 0.2 1.2 

51 > 
 

0.2 0.1 0.05 0.35 

sul 
 

3.3 2.5 1.05 6.85 

 
 
 

saSualo 
fanjara (m) 

18-20 

 
 
 

C. d. 
5-10 
 
 

0-10 
 

2.2 - - 2.2 

11-30 
 

0.8 - 0.25 1.05 

31-50 
 

0.5 0.1 0.1 0.7 

50 > 
 

0.1 0.05 - 0.15 

sul 
 

3.6 0.15 0.35 4.1 

 
 

didi 
fanjara (m) 

25 – 30 
 

 
 

s. a. 
10-15 

 
 

0-10 
 

0.12 0.08 0.02 0.22 

11-30 
 

0.08 - - 0.08 

31-50 
 

0.05 0.02 - 0.07 

50 > 
 

0.15 0.01 0.05 0.21 

 
sul 

 

0.4 0.11 0.07 0.58 

            



                                                                  

                                                                                                 cxrili      3 

                      Wyoris naZvnar-soWnari  tyis tipis bunebrivi ganaxleba  ( aTasi cali ) 

Kkoromis 
saburvelis 
Sekruloba 

 
 
 

eqspozicia, 
daqaneba (0) 

 

aRmonacen- 
mozardis 
simaRle 

     (sm) 

aRmonacen-mozardis raodenoba 
1 ha-ze aTasi cali 

aRmonacen- 
mozardis 
saerTo 

raodenoba 
1 ha-ze 

aTasi cali 

 
naZvi 

 
soWi 

 
sxva saxeoba 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 
C 

15-20 
 
 

0-10 
 

4.8 2.5 1.0 8.3 

11-30 
 

2.5 - 0.8 3.3 

31-50 
 

1.0 0.9 0.7 2.6 

51 > 
 

0.35 0.6 0.4 1.5 

sul 
 
 

8.8 4.0 2.9 15.7 

 
 
 
 

0.5-0.6 
 
 

 
 
 

C. a. 
12-15 

 
 

0-10 
 

3.5 1.9 0.7 6.1 

11-30 
 

1.5 - 0.5 2.0 

31-50 
 

0.8 0.8 0.4 2.0 

51 > 
 

0.4 0.5 0.2 1.1 

sul 
 
 

6.2 3.2 1.8 11.2 

 
M 
 

mcire 
Ffanjara (m) 

10 – 12 
 

 
 
 

C. a. 
10-15 

 
 

0-10 
 

5.0 2.0 0.6 7.6 

11-30 
 

2.35 - - 2.35 

31-50 
 

1.4 - 0.25 1.65 

51 > 
 

0.7 0.2 0.05 0.95 

სul 
 
 

3.4 2.4 0.9 12.55 

 
 
 

saSualo 
fanjara (m) 

15-20 

 
 
 

C. d. 
5-10 
 
 

0-10 
 

4.0 0.3 0.7 5.0 

11-30 
 

2.0 - 0.35 2.35 

31-50 
 

1.0 0.04 0.2 1.24 

50 > 
 

0.6 - - 0.6 

sul 
 

7.6 0.34 1.25 9.19 

 
 

didi 
fanjara (m) 

25 – 30 
 

 
 

C. a. 
5-10 
 
 

0-10 
 

- - 0.06 0.06 

11-30 
 

- - - - 

31-50 
 

0.4 0.1 - 0.5 

50 > 
 

0.03 - 0.02 0.05 

sul 
 

0.43 0.1 0.08 0.61 

 

 



lobis dros  da mcire (10-12) zomis yalTaRebSi, sadac gvimris ganviTareba  

SezRudulia, xolo  cocxali safari iSviaTia. saSualo (0.5-0.6) saburvelis 

Sekrulobis pirobebSi, saSualo (18-20) da didi (25-30) zomis fanjrebSi 

ganaxleba aradamakmayofileblad mimdinareobs.                                                                  

aRniSnulidan gamomdinare SeiZleba davaskvnaT, rom tyis bunebriv ganax- 

lebas abrkolebs gvimris Zlieri ganviTareba, romelic ara marto Crdil- 

avs niadags, aramed Tavisi fesvTa sistemiT uaryofiTad moqmedebs aRmona- 

cen-mozardis  zrda-ganviTarebaze.                                                                                                                  
   naZvnar-soWnari  Wyoris qvetyian (Piceeto-Abietum ilexosum) tyis tipSi qvetye- 

Si  ZiriTadad Wyori (Ilex colchica)   gvxvdeba. aRniSnuli tyis tipSi bunebrivi 

ganaxlebis monacemebi  mocemulia  cxril 3 -Si, saidanac Cans,  rom aRmona-  

cen-mozardis maqsimaluri raodenoba  koromis  maRali (0.7-0.8)   saburvelis   

Sekrulobis  dros da mcire (10-12) zomis yalTaRebSi gvxdeba.  saSualo (15-

20)  da  didi (25-30) zomis fanjrebSi ganaxleba aradamakmayofilebelia.                   

  Sqeris (Piceeto-Abietum rhododendrosum qvetyiani naZvnar-soWnari  tyis tipi 

xasiaTdeba gauvali  Sqeris  qvetyiT, romlis  simaRle zogjer 1.5 m-s 

aRemateba. meCxer koromebSi da did  yalTaRebSi Sqeris  simaRle zogjer 2 

m  da  mets simaRles aRwevs, sadac mTavari saxeobebis bunebrivi ganaxleba 

mTlianad Sewyvetilia.  

aRniSnul tyis  tipSi  bunebrivi ganaxlebis  monacemebi  mocemulia cxril 

4-Si,  saidanac naTlad Cans,   rom  aRniSnul tyis   tipSi  ganaxleba  ara-  

damakmayofileblad mimdinareobs. SedarebiT  kargi  ganaxlebiT  gamoirCeva 

maRali (0.7-0.8) saburvelis Sekrulobis koromebi. Mmcire  (10-15) da saSualo  

(20-22) sididis fanjrebSi ganaxleba aradamakmayofilebelia, xolo didi (25- 

30) zomis fanjrebSi ki ganaxleba mTlianad Sewyvetilia,  rac  gamowveulia  

Sqeris qvetyis Zlieri ganviTarebis  gamo.  

   subalpuri naZvnar-soWnari tyis tipSi (Piceeto-Abietum subalpinum) bunebri- 

 vi   ganaxlebis  Sesaswavlad  Cvens  mier sanimuSo  farTobebi  SerCeuli  

iqna goderZis  uReltexilis, mTa Ciruxis, lelvanis,  SavSeTis,   

yaragolis  midamoebi.  tyis  es  tipi vrceldeba  zRvis  donidan 1800-2000m   

simaRlemde.   

                                                                                                                                                                                       



                                                                                                        cxrili  4 

                      Sqeris qvetyiani  naZvnar-soWnari  tyis tipis bunebrivi ganaxleba  ( aTasi cali ) 

Kkoromis 
saburvelis 
Sekruloba 

 
 
 

eqspozicia, 
daqaneba (0) 

 

aRmonacen- 
mozardis 
simaRle 

     (sm) 

aRmonacen-mozardis raodenoba 
1 ha-ze aTasi cali 

aRmonacen- 
mozardis 
saerTo 

raodenoba 
1 ha-ze 

aTasi cali 

 
naZvi 

 
soWi 

 
sxva saxeoba 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

C.a. 
15-20 

 
 

0-10 
 

6.1 0.55 0.8 7.45 

11-30 
 

2.1 0.3 0.3 2.7 

31-50 
 

1.0 0.08 - 1.0 

51 > 
 

0.4 0.03 0.1 0.53 

sul 
 
 

9.6 0.96 1.2 11.76 

 
 
 
 

0.5-0.6 
 
 

 
 
 

C. a. 
10-15 

 
 

0-10 
 

5.5 0.4 1.2 7.1 

11-30 
 

1.2 0.15 0.3 1.65 

31-50 
 

0.9 0.05 0.15 0.3 

51 > 
 

0.25 - 0.05 0.3 

sul 
 
 

10.2 4.3 3.8 10.15 

 
M 
 

mcire 
Ffanjara (m) 

10 – 15 
 

 
 
 

C. a. 
10-15 

 
 

0-10 
 

3.5 - 1.4 4.9 

11-30 
 

0.8 - 0.4 1.2 

31-50 
 

0.35 - 0.08 0.43 

51 > 
 

0.1 - 0.05 0.15 

sul 
 
 

3.4 0.6 1.93 6.68 

 
 
 

saSualo 
fanjara (m) 

20-22 

 
 
 

C. d. 
15-20 

 
 

0-10 
 

4.0 - 0.4 4.4 

11-30 
 

2.0 - 0.25 2.25 

31-50 
 

1.0 - 0.1 1.1 

50 > 
 

0.6 - 0.05 2.1 

sul 
 
 

4.75 - 0.8 5.55 

 
 

didi 
fanjara (m) 

25 – 30 
 

 
 

C. d. 
10-15 

 
 

0-10 
 

- - 0.05 0.05 

11-30 
 

- - - - 

31-50 
 

0.4 - 0.01 0.41 

50 > 
 

0.03 - - 0.03 

sul 
 
 

0.43 - 0.06 0.49 

                                                                             

    



  bunebrivi ganaxlebis Seswavlam  gviCvena, rom subalpuri  naZvnar-soWnari 

tyis  tipSi bunebrivi ganaxleba Zalze aradamakmayofileblad 

mimdinareobs, vinaidan ganviTarebulia subalpuri maRalbalaxeuloba da 

laqebad modebuli qvetye,  cocxali safari ar aris. SedarebiT  kargi ga- 

naxlebiT xasiaTdeba mcire da saSualo  sididis  yalTaRebi. Ddidi zomis 

yalTaRebSi ganaxleba aradamakmayofileblad   mimdinareobs. 

  Aamrigad, CveniA gamokvlevebiT dadginda, rom naZvnar-soWnar koromebSi 

sixSiris uceb dacema iwvevs tyis saburvelis  qveS  ganaTebis reJimis 

Secvlas, rac  xels  uwyobs  sarevela  mcenareebis  zrda-ganviTarebas. es 

ki Tavis mxvriv uaryofiTad moqmedebs  tyis bunebriv  ganaxlebaze.  

usistemo  WrebiT  gameCxerebuli  (0.1-0.2) naZvnar-soWnar  koromebSi   tyis  

bunebrivi  ganaxlebis  procesi saerTod  Sewyvetilia.  

   sakvlev  obieqtze gavrcelebul naZvnar-soWnar koromebSi tyis  buneb-  

rivi ganaxlebis praqtikulad ganxorcielebisaTvis  mizanSezonilad  mig- 

vaCnia amorCeviTi meurneobis warmoeba,  umTavresad  nebiT-amorCeviTi  da  

jgufur-amorCe-viTi Wrebis warmoeba, romlis drosac unda moxdes aRmona-  

cen-mozardis  dazianebisagan  maqsimalurad  dacva.      

                                                                                                       

          fiWvnarebis bunebrivi ganaxleba 

   Cvens  mier  fiWvnar  koromebSi  tyis  bunebrivi  ganaxleba Seswavlili  

iqna 4 ZiriTad tipSi:  

   1) fiWvnari  nairbalaxovani safriT (Pinetum prasinosum); 

2) fiWvnari wivanas cocxali safri   (Pinetum festucosum)                                                                            

3) Tivaqasras  safriT (Pinetum poosum);   

4) mSrali fiWvnarebi (Pinetum siccum). 

qvemoT  mocemuli  gvaqvs  TiToeuli tyis  tipis mokle daxasiaTeba. 

1) fiWvnari  nairbalaxovani safari (Pinetum prasinosum)                                               

 aRniSnuli  tyis  tipi kvlevis  obieqtze farTo  gavrcelebiT xasiaTdeba.  

igi warmodgenilia  ZiriTadSi CrdiloeTis  da  Crdolo-dasavleTis 

eqspoziciis ferdobebze,  sadac    fiWvis  bunebrivi  ganaxleba saerTod  



Sewyvetilia,  rac  ganpirobebulia Zlier ganviTarebuli  nairbalaxovani  

safariT. 

2) fiWvnari wivanas cocxali safri   (Pinetum festucosum) 

     tyis  es  tipi  kvlebis  obieqtze  warmodgenilia CrdiloeTis, 

dasavleTis da Crdilo-dasavleTis eqspoziciis  mcire  da  saSualo 

daqanebis  ferdobebze, igi warmodgenilia  ori  qvetipisagan:  MmTis  Sua   

da zeda sartylis fiWvnarebi wivanas  safariT. aRniSnul                                                                            

tyis  tipSi fiWvis  ganaxleba Zalze  SezRudulia,  rac  koromis  kalTis                                                                         

qveS sinaTlis  ukmarisobiTaa  gamowveuli.   

3) fiWvnari  Tivaqasras  safriT (Pinetum poosum) 

 tyis es  tipi farTo gavrcelebiT  xasiaTdeba. igi warmodgenilia 

samxreTis  da samxreT-aRmosavleT eqspoziciis saSualo da didi daqanebis  

ferdobebze. mTis  qveda da Sua sartylis fiWvnarebSi  Tivaqasras safariT 

tyis  tipSi  bunebrivi ganaxleba kargia, xolo mTis  zeda  sartylis 

fiWvnari Tivaqasras safari tyis tipSi ganaxleba  aradamakmayofilebelia. 

tyis am  tipSi bunebrivi  ganaxlebis xelSemSleli mizezia subalpuri 

balaxeulobis arseboba. 

4) mSrali fiWvnari  Pinetum siccum 

 aRniSnuli tyis  tipi kvlevis  obieqtze  farTo  gavrcelebiT xasiaTdeba.                                                                              

igi  warmodgenilia  ZiriTadad mTis  qveda sartyelSi zRvis  donidan 800-

1100 m simaRlemde  da  ikavebs  didi daqanebis samxreT eqspoziciis 

ferdobebs.  Qqvetyisa  da balaxovani  safaris ganviTareba am  tyis  tipSi  

Zalze  SezRudulia da  xSir SemTxvevaSi srulebiT  ar gvxdeba,  

bunebrivi  ganaxleba  sustad  mimdinareobs. 

  Cvens mier  fiWvis  bunebrivi ganaxleba Seswavla moxda agreTve 

namewyral (sof. wablana, xulo), naxanZral (Savnabada “kuSturi”, xulo) da 

pirwminda tyekafebis (SavSeTi, “yaragoli”) adgilebSi.  

 wablanis  namewyral farTobze tyis bunebrivi ganaxleba  

damakmayofileblad  mimdinareobs  im toriteriaze , sadac ar xdeba 

saqonlis Zoveba da ar aris anTropogenuri moqmedeba.  

 naxanZral farTobze  tyis  bunebrivi ganaxleba kargad mimdinareobs 

saqonlis Zovebisa da Wrebisagan dacul ubnebSi. ganaxleba 



aradamakmayofileblad mimdinareobs iq, sadac moTesvis cudi                                                                                                                                                     

pirobebia (saTesla xeebis ar arseboba) da pirutyvis Zoveba xdeba.   

  pirwminda tyekafze (yaragoli),  romelic Catarebuli iyo samxreT 

eqspoziciis ferdobebze arsebul naZvnar-soWnarebSi, fiWvis  bunebrivi  

ganaxleba  kargia.                                                                                 

                              

            wiflnarebis  bunebrivi  ganaxleba 

   wiflnari tyeebi  ikaveben  TiTqmis   yvela   eqspoziciis   ferdobebs,   

magram ufro  metadaa gavrcelebuli  CrdiloeTis,  Crdilo-dasavleTis  

da dasavleTis ferdobebze.   

   Cvenma gamokvlevebma gviCvena, rom  tyis bunebrivi ganaxleba miT  ufro 

cudad mimdinareobs, rac ufro Zlieri intensivobisa  iyo   Wra calkeul  

tyekafebze . Cvens mier wiflis bunebrivi ganaxleba Seswavlili iqna  nair-  

gvari intensivobis Wris tyekafebze tyis  umTavresi  tipebis mixedviT. mo-  

nacemebi  mocemulia  cxril   5 –Si,  saidanac naTlad  Cans,  rom   didi 

intensivobiT WrebiT  gameCxerebul (0.1-0.2) wiflnar koromebSi tyis buneb-                                                                       

rivi  ganaxleba yvela tyis  tipSi  aradamakmayofileblad   mimdinareobs, 

0.3-0.4 da 0.5-0.6 sixSiris koromebSi wivanas da qristesbeWedas safariT, 

bunebrivi ganaxleba Sesabamisad damakmayofilebeli da kargia.  

   wivaniani  wiflnarebi  ( Fageta festukosa ) gavrcelebulia  zRvis donidan                                                                   

800 m-dan  1800  m-mde.  wivanian  wiflnarebSi  bunebrivi  ganaxlebis monace-                                                                                                                                                   

mebi  mocemulia cxril 6-Si, saidanac Cans, saSualo (0.5-0.6) sixSiris koro- 

mebSi  ganaxleba kargad mimdinareobs,   xolo wivaniani  wiflnarebi,  rom- 

lebic warmodgenilia maRali (0.7-0.8) da dabali (0.3-0.4)                                                                                                                                                     

sixSiriT, bunebrivi ganaxleba aradamakmayofileblad mimdinareobs. 

  mkvdarsafriani  wiflnarebi - Fagetum  nudum    -  sakvlev obieqtze  tyis  

es  tipi   zRvis  donidan 700-800 m-dan  1300-1400 m simaRlemde  vrceldeba 

da umetes  SemTxvevaSi CrdiloeT  ferdobebze  gvxdeba.  bunebrivi 

ganaxlebis  Mmonacemebi mocemulia cxril 7 –Si, saidanac Cans, rom  tyis  

am tipis maRali (0.7-0.8) sixSiris koromebSi, bunebrivi ganaxleba sustad 

mimdinareobs, dabal (0.3-0.4) sixSireSi damakmayofilebelia, xolo 0.5-0.6 

saburvelis Sekrulobis pirobebSi ki kargia.                                                                                                                                                                                                                                                                         



                                                                                                      cxrili 5 

                   wiflis bunebrivi  ganaxleba nairgvari intensivobis Wris tyekafebze  

                                         tyis  umTavresi tipebis mixedviT  

      

     tyis 

     tipi 

 

            Wris  intensivobiT SeTxelebuli koormebis sixSire 

         aRmonacen-mozardis saerTo raodenoba 1 ha-ze aTas c-Si  

                     simaRlis  jgufebis  mixedviT ( sm ) 

       0.1-0.2       0.3-0.4       0.5-0.6 

0-
10
 

11
-3
0-
 

31
-5
0 

51
 >

 

s
u
l
 

0-
10
 

11
-3
0-
 

31
-5
0 

51
 >

 

s
u
l
 

0-
10
 

11
-3
0-
 

31
-5
0 

51
 >

 

s
u
l
 

   wiflnari ielis 

     qvetyiT 

 

1.1 

 

0.6 

 

0.4 

 

0.1 

 

2.2 

 

1.4 

 

0.8 

 

0.4 

 

- 

 

2.6 

 

1.2 

 

0.9 

 

0.6 

 

0.3 

 

3.0 

 wiflnari wivanaTi  

1.9 

 

1.4 

 

1.0 

 

0.5 

 

4.8 

 

1.9 

 

1.4 

 

1.1 

 

0.8 

 

5.2 

 

4.7 

 

3.8 

 

2.5 

 

1.6 

 

12.6 

   wiflnari 

qristesbeWedaTi 

 

1.5 

 

1.1 

 

0.7 

 

0.4 

 

3.7 

 

1.8 

 

1.4 

 

1.2 

 

0.7 

 

5.1 

 

5.2 

 

4.0 

 

3.1 

 

1.9 

 

14.2 

   wiflnari  

mayvlis qvetyiT 

 

1.2 

 

0.8 

 

- 

 

- 

 

2.0 

 

1.3 

 

1.9 

 

0.7 

 

- 

 

2.9 

 

1.3 

 

1.0 

 

0.5 

 

0.2 

 

3.0 

  wiflnari 

maradmwvane qvetyiT 

 

0.7 

 

0.3 

 

- 

 

- 

 

1.0 

 

0.9 

 

0.9 

 

- 

 

- 

 

1.5 

 

1.1 

 

0.7 

 

0.3 

 

- 

 

2.1 
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                 wivaniani wiflnarebis bunebrivi ganaxleba sixSireebis mixedviT 

 

  

tyis  tipi 

 

   

sixSire 

 

 

aRmonaceni 

 

mozardi 

aRmonacen-

mozardis 

saerTo 

raodenoba 

1 ha-ze aT.c. 

sul m.S. saimedo 

wivaniani 

wiflnari 

 
0.7-0.8 

 

3.0 

 

1.5 

 

0.8 

 

4.5 

 

0.5-0.6 

 

17.6 

 

8.2 

 

5.4 

 

25.8 

 

0.3-0.4 

 

 

5.1 

 

4.3 

 

2.9 

 

9.4 
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                 mkvdarsafriani wiflnarebis bunebrivi ganaxleba sixSireebis mixedviT 

 

  

tyis  tipi 

 

 

   

sixSire 

 

 

aRmonaceni 

 

mozardi 

aRmonacen-

mozardis 

saerTo 

raodenoba 

1 ha-ze aT.c. 

sul m.S. saimedo 

mkvdarsafriani 

wiflnari 

 
0.7-0.8 

 

2.8 

 

1.4 

 

1.0 

 

4.2 

 

0.5-0.6 

 

 

20.3 

 

7.5 

 

5.2 

 

27.8 

 

0.3-0.4 

 

 

5.4 

 

3.2 

 

2.8 

 

8.6 

                                                                             

. 

                                                                                                                                                           

              wablnarebis bunebrivi ganaxleba 

   sakvlev  obieqtze wablnari  tyeebis  zona gavrcelebulia 400-500 met- 

ridan  1000-1200 metr simarRlemde da ZiriTadad ukavia  CrdiloeTis,  da- 

savleTis da aRmosavleTis eqspoziciis 10-250 daqanobis ferdobebi.  

 Cvens mier Catarebuli bunebrivi ganaxlebis kvlevis monacemebi  mocemu-  

lia cxril 8-Si, saidanac irkveva, rom saSualo  (0.5-0.6) saburvelis 

Sekrulobis  wablnarebSi wablis ganaxleba damakmayofilebelad  

mimdinareobs, xolo maRali (0.7-0.8) saburvelis Sekrulobis dros  ki 

ganaxleba aradamakmayofilelia, rac SEeexeba wablis bunebriv ganaxlebas                                                                            

fanjrebSi, aq  SedarebiT ukeTesi  Sedegi didi (25-30)  zomis fanjrebSia, 

saSualo (20-22) sididis fanjrebSi ganaxleba aradamakmayofilebelia, xolo 

mcire (10-15) zomis fanjrebSi ganaxleba Sewyvetilia.  

 

 

 

 



                                                                                                                                                                                   cxrili  8                    

                                                         wablnarebis  ბუნებრივი  განახლების   მონაცემები   ( ათასი  ცალი ) 

Kkoromis 

Saburvelis 

Sekruloba 

 

 

 

Eqspozicia, 

daqaneba 

aRmonacen- 

mozardis 

simaRle 

(sm) 

aRmonacen-mozardis raodenoba 

1 ha-ze (aTasi cali) 

 

aRmonacen- 

mozardis 

saerTo 

raodenoba 

1 ha-ze 

AaT. cali 

 

wabli 

 

rcxila 

sxva 

saxeoba 

 

 

         0.5-0,6 

 

 

 

 

d. 

15–25 

 

0–10 2850 1925 725 5500 

11–30 2350 1150 460 3960 

31–50 1200 720 190 211- 

50 > 650 350 40 1040 

sul 7050 4145 1415 12610 

 

 

      0.7-08 

 

 

 

 

C.. 

5–15 

0–10 2800 270 610 3680 

11–30 640 90 - 730 

31–50 150 - - 150 

50 > - - - - 

sul 3590 360 610 4560 

      

Mmcire 

fanjara 

10X15 

 

 

 

C. 

10–15 

0–10 380 80 - 460 

11–30 150 40 - 190 

31–50 70 20 - 90 

50 > 40 10 - 50 

sul 640 150 - 790 

 

saSualo 

fanjara 

20–22 

   

 

 

ჩ. დ. 

20-30 

0–10 2100 480 115 2695 

11–30 930 140 85 1155 

31–50 560 90 60 290 

50 > 210 60 20 290 

sul 

 

3800 770 280 4850 

    

Ddidi 

fanjara 

25X30 

 

 

 

ჩ. დ. 

10–15 

0–10 3200 1150 460 4810 

11–30 1050 810 170 2030 

31–50 760 530 75 1365 

50 > 460 310 25 795 

sul 

 

5470 2800 730 9000 

 

                                                                                                                                                                                                                                    



                muxnarebis  bunebrivi  ganaxleba 

   Ksakvlevi obieqtis muxnar tyeebSi tyis bunebrivi ganaxlebis SedarebiT  

ukeTesi  pirobebiT xasiaTdebian  adamianis zemoqmedebisa da saqonlis  

Zovebisagan daculi tyis ubnebi, agreTve TesliTi warmoSobis sustad 

ganviTarebuli qvetyiT da saSualo saburvelSekrulobis koromebi.  

   Cvens mier tyis bunebrivi  ganaxleba Seswavli iqna muxnarebSi, rom- 

lebic warmodgenilia   maRalbalaxovani  safariT   (Quercetum altherbosum),  

mTis  zeda  satylis  nairbalaxovani muxnarebi (Quercetum mixtoherbosum) da 

Tivaqasrian  muxnar-rcxilnar (Querce-carpinetum poosum) tyis tipebSi. qvemoT 

mogvyavs aRniSnuli tyis tipebis mokle daxasiaTeba:  

1) muxnarebi  maRalbalaxovani  safariT (Quercetum altherbosum)                                             

    tyis  es  tipi  zRvis  donidan umetesad 900-1200 m farglebSia gavr- 

celebuli  da  ZiriTadad   samxreTis,    samxreT-aRmosavleTis,   samxreT-                                                                              

dasavleTis da dasavleT   eqspoziciis  ferdobebze  gvxdeba.  

   gamokvlevebiT dadginda, rom saSualo (0.5-0.6) sixSiris koromebSi,  sa- 

dac xdeboda saqonlis Zoveba, ganaxleba  aradamakmayofileblad  mimdina-  

reobs, analogiuri mdgomareobaa  dabali  (0.3-0.4) sixSiris koromebSic. 

2) mTis zeda sartyelis nairbalaxovani  muxnarebi (Quercetum mixtoherbosum) 

  tyis   es  tipi  zRvis  donidan  1500-1800 m  simaRlezea  gavrcelebuli   

   aRniSnul   tyis  tipSi warmoebs Zoveba,  ris gamoc muxis ganaxleba ar  

mimdinareobs,  rac gamowveulia koromis dabali sixSiriT, xSiri 

balaxeuli safariT. 

3) Tivaqasriani muxnar-rcxilnari (Querce-carpinetum poosum) 

   tyis  es  tipi  zRvis  donidan  900-1400 m  simaRlezea  gavrcelebuli  

da umTavresad CrdiloeT  eqspoziciis saSualo da didi  daqanebis  fer-  

dobebs ikaveben. tyis  am  tipSi xdeba saqonlis   usistemo  Zoveba  ris,  

Sedegadac  aRmonacen-mozardi   mTlianad  ganadgurebulia.  

    Cveni gamokvlevebiT  dadginda, rom Wrebisa da pirutyvis  Zovebisagan  

daculi  saSualo da maRali sixSiris koromebi  gamoirCevian  SedarebiT  

ukeTesi ganaxlebiT.  ganaxleba Sewyvetilia iseT  farTobebzec,    sadac 

pirutyvis Zoveba ar  xdeba magram ferdobis didi daqanebis gamo  mkvdari  



                                                                               

                                                                                                         cxrili 9 

                                muxnar-fiWvnarebis  bunebrivi ganaxleba 

 

Kkoromis 

Saburvelis 

Sekruloba 

 

 

Eqspozicia, 

daqaneba 

aRmonacen 

mozardis 

simaRle 

(sm) 

aRmonacen-mozardis saerTo raodenoba 

1 ha-ze  (aTasi cali) 

 

aRmonacen- 

mozardis 

saerTo 

raodenoba 

1 ha-ze 

aTasi cali 

 

muxa 

 

fiWvi 

sxva 

saxeoba 

 

 

0.5-0,6 

 

 

 

 

s. 

15–25 

 

0–10 8500 650 60 9210 

11–30 3530 430 39 3999 

31–50 1530 280 21 1431 

   50 > 1130 110 15 1655 

  sul 14690 1470 135 16295 

 

 

0.7-08 

 

 

 

 

C. 

10–15 

0–10 3900 1300 980 6180 

11–30 3100 1020 550 4670 

31–50 2400 570 200 3170 

   50 > 1230 360 190 1680 

  sul 10630 3250 1820 15700 

 

Mmcire 

fanjara 

10X15 

 

 

 

C. 

20–25 

0–10 400 1850 70 2320 

11–30 320 840 50 1210 

31–50 270 580 30 880 

   50 > 110 210 20 340 

  sul 

 

1100 3480 170 4750 

 

saSualo 

fanjara 

20–22 

 

 

 

s.d. 

20-30 

0–10 2470 890 - 3360 

11–30 330 360 - 690 

31–50 200 200 - 400 

   50 > 70 30 - 100 

  sul 

 

3070 1480 - 4550 

 

Ddidi 

fanjara 

25X30 

 

 

 

s 

10–15 

0–10 6500 670 85 7255 

11–30 310 150 70 530 

31–50 270 80 45 395 

   50 > 120 - 30 150 

  sul 7200 900 220 8320 

 



safari gadarecxilia da niadagi moklebulia cocxal safars,  maT Soris   

marcvlovnebic  ki.      

   Mmuxnar-fiWvnar koromebSi bunebrivi ganaxlebis  monacembi mocemulia  

cxril   9 – Si, saidanac naTlad Cans, rom maRali (0.7-0.8) da saSualo (0.5-

0.6) saburvelis Sekrulobis koromebSi ganaxleba damakmayofilebelia. 

Mmcire ( 10-15)M da saSualo (20-22) sididis fanjrebSi ganaxleba 

aradamakmayofilebelia, xolo didi (25-30) zomis fanjrebSi ganaxleba 

damakmayofileblad mimdinareobs.   

                                                                                                                                                                                                                            

M   aRmonacen-mozardis miwiszeda da miwisqveSa nawilebis  

                        Fformireba 

 
   Mmcenaris miwiszeda nawili – varji   da  miwisqveSa  nawili –  fesvi  

biologiurad, morfologiurad, agreTve funqcionalurad sxvadasxva Tvi- 

sebebis arian.Mmiuxedavad amisa  mcenare  unda ganvixiloT  rogorc erTi 

mTliani  organizmi, romelSic  varjis   mdgomareobazea  damokidebuli  

fesvTa  sistemis mdgomareoba da  piriqiT  

   tyis  Semqmneli ZiriTadi  saxeobebis fesvTa sistemas, romelsac sasi- 

cocxlo funqcia akisria, misi zrda-ganviTareba da formireba,  metyevur- 

biologiuri  Taviseburebebis  garda  damokidebulia  adgilsamyofelis                                                                              

pirobebze, niadagis meqanikur  Sedgenilobaze,  mis  fizikur  Tvisebebze, 

niadagSi qimiuri  elementebis Semcvelobaze,  niadagis  Termul  reJimze                                                                             

da tenianobis xarisxze, koromis Sedgenilobaze, sixSiresa da  sxva  faq- 

torebze.  

  sakvlevi obieqtis teritoriaze gavrcelebuli   merqniani   mcenareebis                                                                            

zrda-ganviTarebasa da fesvTa  sistemis  formirebaSi  didi  mniSvneloba  

niadagis tenianobas eniWeba,  romelic gansazRvravs   aRmonacen-mozardis 

miwiszeda da miwisqveSa organoebis zrdis intensivobas da maTi formire-                                                                                                                                                           

bis xasiaTs. 

  tenianobis  sxvadasxva  pirobebSi  ZiriTadi  saxeobebis   aRmonacen-mo- 

zardis fesvTa sistemis   Seswavlam gviCvena, rom  niadagSi tenis raodeno- 

bis gavleniT  icvleba fesvebis  datotvis   xarisxi, Semwovi  da  gamtari  



fesvebis  Sefardeba,  fesvTa sistemis saerTo siZliere da sxva. 

  Mmcenareebis fesvTa sistemis formirebis xasiaTze did gavlenas axdens 

niadagis temperatura da niadagSi  arsebuli  advilad xsnadi  marilebi,  

   qvemoT ganxiluli gvaqvs sakvlev obieqtze arsebuli ZiriTadi   saxeo- 

bebis aRmonacen-mozardis fesvTa sistemis  urTierTdamokidebuleba  sxva- 

dasxva niadagur pirobebTan.                                              

    Cveulebrivi fiWvi –  sakvlev  obieqtze  bunebrivad    gavrcelebulia  

sosnovskis  fiWvi (Pinus sosnovsky) 

  Cveni kvlevebis dros fesvTa sistemis klasifikacia  vawarmoeT  a. tkaCen- 

Kos (1955) mixedviT da fiWvis aRmonacenis  miwisqveSa  da  miwiszeda  

organoebis formirebis dasadgenad monacemebi aviReT subalpur  sartyelSi   

miRebuli  monacemebi mocemuli  gvaqvs  cxril 10 –Si,  saidanac  naTlad  

                                                                                                          cxrili 10 

                 kavkasiuri  fiWvis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba       

 
six- 
Sire 

 

 
xnova-
neba 
(w) 

 
   sigrZe 

(sm) 

miwisqveSa 
nawilebi 

(sm) 

miwiszeda 
nawilebi 

(sm) 

 
   Mmasa 
    (g) 

miwisqveSa 
nawilebi 

(g) 

miwiszeda 
nawilebi 

(g) 

 
saer 
To 
 

% 
saer 
To 
dan 

 

 
saer 
To 
 

% 
saer 
To 
dan 

 

 
sae 
rTo 

 

% 
saer 
To 
dan 

 

sae 
rTo 

 

% 
saer 
To 
dan 

 

 
sae 
rTo 

 

% 
saer 
To 
dan 

 

 
sae 
rTo 

 

% 
saer 
To 
dan 

 
 
 
 
0.5-0.6 

 
 

1 
 

19 100 11.2 58.9 7.8 41.1 4.0 100 2.1 53.0 1.9 47.0 

2 
 

33 100 17.8 53.9 15.2 46.1 9.0 100 4.2 46.7 4.8 53.3 

3 
 

47 100 23.0 48.9 24.0 51.1 14.6 100 5.7 38.8 8.9 61.2 

4 
 

62 100 25.7 41.5 36.3 58.5 20.2 100 7.8 38.4 12.4 61.6 

5 
 

83 100 33.2 40.0 49.8 60.0 27.3 100 10.4 38.0 16.9 62.0 

6 
 

108 100 45.0 41.7 63.0 58.3 34.6 100 13.3 38.3 21.3 61.7 

7 
 

127 100 52.5 41.3 74.5 58.7 42.5 100 16.3 38.3 26.2 61.7 

8 
 

148 100 61.4 41.5 86.6 58.5 50.2 100 18.9 38.6 31.3 62.4 

9 
 

172 100 70.5 41.0 101.5 59.0 58.3 100 22.6 38.4 35.8 61.4 

10 
 

193 100 78.2 40.5 114.8 59.5 67.6 100 25.8 38.5 41.8 61.5 

                                                                              

                                                                                                                                                            



Cans, rom 1-3  wlis aRmonacenis saSualo wliuri zrda sigrZeSi Seadgens 

14,3 sm-s, xolo masa ki – 5,4 g-s. 4-10 wliani mozardis saSualo wliuri 

mateba sigrZeSi 21,8 sm-s udris, xolo masa ki 7,9 g-s.                                                                            

   Cveni  gamokvlevebiT dadginda,  rom  aRmosavleTis  naZvis aRmonacenis 

mTavarRerZa  fesvis Camoyalibeba  Teslis AaRmocenebisTanave  xdeba. 

mTavarRerZa fesvi  pirveli   3-4  wlis  ganmavlobaSi   gverdiT  

fesvebTan  SedarebiT swrafad izrdeba  da niadagis siRrmeSi 6-14 sm-s 

aRwevs, xolo Semdeg  TandaTan iRupeba, xolo fesvTa sistemis formireba  

horizontaluri  fesvebis  xarjze  mimdinareobs. 

  naZvis aRmonacenis-mozardis  miwisqveSa da miwiszeda  organoebis formi-                                                                                

rebis dasadgenad monacemebi aviReT naZvnar-soWnari koromebis  gavrcelebis  

optimalur sartyelSi, sadac sixSire 0.5-0.6–ia da niadagis tipi tyis yomra- 

li. miRebuli monacemebi mocemuli gvaqvs cxril 11-Si,  saidanac  naTlad      

                                                                                                          cxrili 11 

                  aRmosavleTis   naZvis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba   

 
sixSire 

 

 
xnovane

ba 
(weli) 

    
  sigrZe 

(sm) 

miwisqveSa 
nawilebi 

(sm) 

miwiszeda 
nawilebi 

(sm) 

   M 
    masa 

(g) 

miwisqveSa 
nawilebi 

(g) 

miwiszeda 
nawilebi 

(g) 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

saer 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

 
 
 
0.5-0.6 

 
 

1 
 

18 100 10.5 58.3 7.5 41.7 5.0 100 2.8 55.0 2.2 45.0 

2 
 

31 100 16.6 53.5 14.4 46.5 10.2 100 5.3 51.5 4.9 48.5 

3 
 

44 100 21.2 48.2 22.8 51.8 15.5 100 7.4 47.5 8.1 52.5 

4 
 

59 100 24.8 42.0 34.2 58.0 20.9 100 9.0 43.0 11.9 57.0 

5 
 

74 100 30.9 41.7 43.1 58.3 28.8 100 11.9 41.5 16.8 58.5 

6 
 

90 100 37.4 41.5 52.6 58.5 36.9 100 15.4 41.8 21.5 58.2 

7 
 

106 100 43.7 41.2 62.3 58.8 44.9 100 18.7 41.6 26.2 58.4 

8 
 

121 100 50.2 41.5 70.8 58.5 53.1 100 22.1 41.7 31.0 58.3 

9 
 

137 100 57.1 41.7 79.9 58.3 61.9 100 25.7 41.5 36.2 58.5 

10 
 

154 100 64.1 41.6 89.9 51.4 70.0 100 28.9 41.3 41.1 58.7 

                             



Cans, rom 1-3  wlis aRmonacenis saSualo wliuri  zrda sigrZeSi  Seadgens 

13.7 sm-s, xolo masa ki – 5,3 g-s. 4-10 wliani mozardis saSualo  wliuri ma-               

teba sigrZeSi 15.8 sm-s udris, xolo masa ki 8,0 g-s.  

  kavkasiuri soWi - Crdilis amtani saxeobaaaRmosavleTis  naZvisagan  

gansxvavebiT  kavkasiur soWs  gaaCnia   kargad gamokveTili   ConCxiseburi  

formis  Zlier  gantotvili   horizontalurifesvebi  da  kargad  

ganviTarebuli  mTavarRerZa  fesvi 

  erTwliani  soWis aRmonacens ar gaaCnia mTavar RerZze  datotianeba,  igi 

ZiriTadad iwyeba meore-mesame wels. oTxi wlis asakidan soWis  aRmonacenis 

horizontaluri fesvebis sigrZe aRemateba ZiriTadi fesvis                                                                                                                                                  

sigrZes, magram  CamorCeba  mas  diametrSi. 5-6 wlis asakidan soWis mozards 

ganviTarebuli aqvs mesame rigis damatebiTi  fesvebi. 

  soWis aRmonacenis-mozardis  miwisqveSa da  miwiszeda  organoebis formi-  

rebis monacemebi mocemuli gvaqvs  cxril  12 –Si,   saidanac naTlad Cans,                                                                                                                                                        

                                                                                                          cxrili 12 

             kavkasiuri  soWis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba   

 
sixSire 

 

 
xnovaneba 
(weli) 

    
  sigrZe 

(sm) 

miwisqveSa 
nawilebi 

sm 

miwiszeda 
nawilebi 

sm 

    
M  masa 
   (g) 

miwisqveSa 
nawilebi 

g 

miwiszed
a 

nawilebi 
g 

saer 
To 

% 
sae-
dan 

saer 
To 

% 
sae-
dan 

saer 
To 

% 
sae
-

dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae
-

dan 
 
 
 
0.5-0.6 

 
 

1 
 

19 100 11.0 57.9 8.0 42.1 5.5 100 3.0 54.5 2.5 45.5 

2 
 

33 100 17.5 53.0 15.5 47.0 10.6 100 5.5 52.0 5.1 48.0 

3 
 

46 100 21.6 47.0 24.4 53.0 16.2 100 7.5 46.0 8.7 54.0 

4 
 

61 100 25.0 40.9 36.0 59.1 21.9 100 9.0 41.5 12.9 58.5 

5 
 

76 100 30.4 40.0 45.6 60.0 29.7 100 12.0 40.5 17.7 59.9 

6 
 

92 100 36.5 40.5 55.5 39.5 37.8 100 15.5 41.0 22.3 59.0 

7 
 

108 100 44.3 41.2 63.7 58.9 46.3 100 18.6 41.5 27.7 58.5 

8 
 

122 100 48.8 40.0 73.2 60.0 54.6 100 22.2 40.7 32.4 59.3 

9 
 

139 100 56.9 41.0 82.1 59.0 63.2 100 25.4 40.2 37.8 59.8 

10 
 

156 100 64.3 41.2 91.7 58.8 71.0 100 28.8 40.5 42.2 59.5 



 

                                                                               

rom 1-3  wlis aRmonacenis saSualo wliuri zrda sigrZeSi Seadgens 14.0 sm-

s,  xolo  masa ki – 5,5 g-s, 4-10   wliani mozardis saSualo wliuri mateba  

sigrZeSi  15.7 sm-s udris, xolo  masa ki 8,1 g-s.   
   aRmosavleTis wifeli _ kvlevis  obieqtze  mxolod wiflis erTi saxeo-  

baa gavrcelebuli (Fagus  orientalis) wiflis aRmonacenis-mozardis  miwisqveSa 

da miwiszeda organoebis formirebis monacemebi mocemuli gvaqvs  cxril  

13 –Si,   saidanac   naTlad   Cans,   rom 1-3  wlis  aRmonacenis  saSualo                                                                                

                                                                                                          cxrili 13 

           aRmosavleTis  wiflis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba   

 
sixSire 

 

 
xnovaneba 
(weli) 

    
  sigrZe 

(sm) 

miwisqveSa 
nawilebi 

sm 

miwiszeda 
nawilebi 

sm 

    
   Mmasa 
    (g) 

miwisqveSa 
nawilebi 

g 

miwiszed
a 

nawilebi 
g 

saer 
To 

% 
sae-
dan 

saer 
To 

% 
sae-
dan 

saer 
To 

% 
sa-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae
-

dan 
 
 
 
0.5-0.6 

 
 

1 
 

18 100 11.1 61.5 6.9 38.5 3.2 100 1.9 60.0 1.3 40.0 

2 
 

30 100 17.4 58.1 12.6 41.9 7.8 100 4.4 56.5 3.4 43.5 

3 
 

43 100 23.2 54.0 19.8 46.0 12.4 100 6.5 52.1 5.9 47.9 

4 
 

55 100 27.4 49.8 27.6 50.2 17.1 100 8.2 48.0 8.9 52.0 

5 
 

70 100 32.6 46.6 37.4 53.4 25.0 100 11.7 46.7 13.3 53.3 

6 
 

84 100 37.2 44.3 46.8 55.7 32.7 100 14.5 44.3 18.2 55.7 

7 
 

99 100 42.7 43.1 56.3 56.9 40.5 100 17.4 43.0 23.1 57.0 

8 
 

113 100 48.1 42.6 64.9 57.4 48.2 100 20.6 42.7 27.6 57.3 

9 
 

127 100 53.2 41.9 73.8 58.1 55.8 100 23.3 41.8 32.5 58.2 

10 
 

142 100 57.5 40.5 84.5 59.5 63.5 100 26.0 40.9 37.5 59.1 

 

wliuri zrda sigrZeSi Seadgens 12.3 sm-s,  xolo  masa ki – 4,6 g-s. 4-10 wli- 

ani mozardis saSualo wliuri mateba  sigrZeSi  14,5 sm-s udris, xolo  

masa ki 7,7 g-s.  

  Cveulebrivi wabli – (Castanea  sativa) naxevrad Crdilis  saxeobaa.  wablis   



aRmonacenis-mozardis  miwisqveSa da miwiszeda organoebis formirebis 

dasadgenad monacemebi mocemuli gvaqvs  cxril  14 –Si,   saidanac naTlad  

Cans,  rom 1-3  wlis aRmonacenis saSualo wliuri zrda sigrZeSi Seadgens 

15,0 sm-s,  xolo masa ki – 4,8 g-s. 

                                                                                                                                                                                                                                                                                                                   

                                                                                                          cxrili 14 

                Cveulebrivi  wablis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba   

 
sixSire 

 

 
xnovane

ba 
(weli) 

    
   sigrZe 

(sm) 

miwisqveSa 
nawilebi 

sm 

miwiszeda 
nawilebi 

sm 

    
   Mmasa 
    (g) 

miwisqveSa 
nawilebi 

g 

miwiszed
a 

nawilebi 
g 

saer 
To 

% 
sae-
dan 

sae
r 
To 

% 
saer
dan 

saer 
To 

% 
sa-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae
-

dan 
 
 
 
0.5-0.6 

 
 

1 
 

23 100 14.0 60.9 9.0 39.1 4.2 100 2.5 59.0 1.7 41.0 

2 
 

39 100 22.0 56.5 17.0 43.5 9.0 100 5.1 56.4 3.9 43.6 

3 
 

53 100 27.6 52.1 25.4 47.9 13.7 100 7.2 52.7 6.5 47.3 

4 
 

68 100 33.3 49.0 34.7 51.0 18.6 100 9.1 49.1 9.5 50.9 

5 
 

86 100 39.8 46.3 46.2 53.7 26.3 100 12.5 47.6 13.8 52.4 

6 
 

105 100 47.0 44.8 60.2 55.2 34.2 100 15.7 45.9 18.5 54.1 

7 
 

123 100 53.1 43.2 79.8 56.8 42.0 100 18.2 43.3 23.8 56.7 

8 
 

140 100 59.5 42.5 80.5 57.5 49.8 100 21.4 42.9 28.4 57.3 

9 
 

158 100 66.5 42.1 91.5 57.9 57.5 100 24.2 42.0 33.3 58.0 

10 
 

175 100 73.5 42.0 101.5 58.0 65.4 100 27.2 41.6 38.2 58.4 

 

4-10  wliani mozardis saSualo wliuri mateba  sigrZeSi  17.8 sm-s  udris, 

xolo  masa ki 7,8 g-s.                                                                                

  harTvisis da Woroxis muxa (Quercus hattwissiana, Q, dschorochensis C. Coch) – 

sinaTlis moyvaruli saxeobebaa. muxis aRmonacen-mozardis  miwisqveSa da 

miwiszeda nawilebis formirebis monacemebi mocemuli  gvaqvs cxril 15 – 

Si,  saidanac naTlad  Cans,  rom muxis  1-3   wlis  aRmonacenis saSualo 

wliuri zrda sigrZeSi Seadgens 10.0 sm-s, xolo  masa ki – 4,5 g-s. 4-10 wli- 



4-10  ani mozardis saSualo wliuri mateba  sigrZeSi  12.3 sm-s udris, xolo  

masa ki 7,5 g-s.                                                                                                                                                        

                                                                                                         cxrili 15 

                        muxis aRmonacen-mozardis miwisqveSa da miwiszeda organeobis Tanafardoba   

 
sixSire 

 

 
xnovane

ba 
(weli) 

    
   sigrZe 

(sm) 

miwisqveSa 
nawilebi 

sm 

miwiszeda 
nawilebi 

sm 

    
   Mmasa 

(g) 

miwisqveSa 
nawilebi 

g 

miwiszed
a 

nawilebi 
g 

saer 
To 

% 
sae-
dan 

sae
r 
To 

% 
saer
dan 

saer 
To 

% 
sa-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae-
dan 

sae
r 
To 

% 
sae
-

dan 
 
 
 
0.5-0.6 

 
 

1 
 

18 100 11.2 62.2 6.8 37.8 3.0 100 1.8 58.5 1.2 41.5 

2 
 

28 100 16.9 60.5 11.1 39.5 7.4 100 4.2 56.7 3.2 43.3 

3 
 

37 100 20.1 56.7 16.9 43.3 11.9 100 6.3 53.0 5.6 47.0 

4 
 

48 100 24.9 52.0 23.1 48.0 16.5 100 8.4 51.2 8.1 48.8 

5 
 

61 100 29.6 48.5 31.4 51.5 24.1 100 11.8 48.9 12.3 51.1 

6 
 

72 100 33.3 46.3 38.7 53.7 31.5 100 15.1 48.0 16.4 52.0 

7 
 

84 100 37.0 44.1 47.0 55.9 39.0 100 18.3 46.9 20.7 53.1 

8 
 

97 100 40.7 42.0 56.3 58.0 46.6 100 20.8 44.7 25.8 55.3 

9 
 

109 100 45.2 41.5 63.8 58.5 54.1 100 22.8 42.1 31.3 57.9 

10 
 

122 100 49.7 40.7 72.3 59.3 61.7 100 24.9 40.5 36.8 59.5 

                                                                               

                                                                             

 

                                                                                                                                                           

D                           d a s k v n e b i 

  tyis bunebrivi ganaxlebis Seswavla moxda naZvnar-soWnarebis  5  ZiriTad 

tipSi: 

• naZvnar-soWnarebi wivanas safriT –  bunebrivi ganaxleba kargad mimdi- 

nareobs  saSualo  sixSiris koromebSi, sadac optimaluri  pirobebia  

Seqmnili naZvisa da soWis bunebrivi ganaxlebisaTvis,  ganaxleba  kar- 

gia mcire da saSualo sididis yalTaRebSi,  didi zomis  yalTaRebSi 



ganaxleba aradamakmayofilebelia,  vinaidan naZvisa da  soWis aRmona-  

ceni  advilad  ziandebamzis  pirdapiri radiaciiT,  agreTve adreula 

da gviana yinvebiT.   

• naZvnar-soWnari gvimris safriT – bunebrivi ganaxleba aradamakmayofi- 

leblad mimdinareobs, rac ganpirobebulia gvimris  Zlieri ganviTare- 

bis gamo. SedarebiT ukeTesi ganaxleba aRiniSneba  maRali saburvelis 

Sekrulobis pirobebSi da  mcire  zomis  yalTaRebSi,  sadac  gvimris 

ganviTareba SezRudulia, saSualo da didi zomis  yalTaRebSi  ganax- 

leba aradamakmayofileblia an saerTod Sewyvetilia, radgan  es adgi- 

lebi dafarulia gvimriT an mayvliT.  

• naZvnar-soWnari  Wyoris  qvetyiT – aRniSnul  tyis  tipSi  aRmonacen-

mozardis maqsimaluri raodenoba maRali saburvelis Sekrulobis  pi- 

robebSi  gvxdeba, radgan am dros  Wyoris  ganviTareba  SezRudulia, 

xolo naZvisa da soWis ganaxlebisaTvis xelis SemSleli pirobebi ar 

aris, radgan orive saxeoba Crdilia amtania, kargi ganaxlebiT xasiaT- 

deba mcire zomis  yalTaRi,  sadac naZvisa da  soWis  ganaxlebisa da 

zrda-ganviTarebisaTvis optimaluri pirobebia Seqmnili.  

• maradmwvane qvetyiani naZvnar-soWnari – bunebrivi ganaxleba  aradamak- 

mayofilebelad mimdinareobs maradmwvane qvetyis Zlieri ganviTarebis 

gamo, ganaxleba  SedarebiT ukeTesad  mimdinareobs  maRali  sixSiris 

koromebSi maradmwvane  qvetyis  jgufebs Soris arsebul farTobebze. 

dabali sixSiris koromebSi,  saSualo  da  didi  zomis  yalTaRebSi 

ganaxleba TiTqmis Sewyvetilia. A amis  mizezia  Zlier ganviTarebuli 

                                                                          

Sqeris qvetye, romelic Crdilavs naZvisa da soWis  aRmonacens,  amave 

dros fesvTa sistemiT zRudavs  aRmonacen-mozardis  zrda-ganviTare- 

bas. 

• subalpuri  naZvnar-soWnari –  tyis  am  tipSi   bunebrivi  ganaxleba 

aradamakmayofileblad    mimdinareobs,  vinaidan  aq  ganviTarebulia 

subalpuri maRalbalaxeuloba, romelic  uaryofiT  gavlenas  axdens 

naZvisa  da soWis   zrda-ganviTarebaze.  dabali  sixSiris  koromebSi 

icvleba gaanTebis reJimi,  rac  Tavis  mxriv  xels  uwyobs sarevela 



mcenareebis zrda-ganviTarebas, es ki uaryofiTad moqmedebs naZvisa da                                                                      

soWis bunebriv ganaxlebaze.  

 fiWvnarebSi  bunebrivi ganaxleba  Seswavlili iqna  oTxi  ZiriTadi 

tipSi: 

• fiWvnarebi   nairbalaxovani  safriT –  aRniSnul  tyis  tipSi  tyis 

bunebrivi ganaxleba  aradamakmayofileblad  mimdinareobs,  cocxali 

safris kargad ganviTarebis gamo. 

• fiWvnari wivnas cocxali safriT – am tyis tipSi aradamakmayofilebe- 

li bunebrivi ganaxleba gamowveulia  maRali  sixSiriT  da  koromis 

kalTis qveS sinaTlis ukmarisobiT; 

• fiWvnari Tivaqasras safriT – bunebrivi ganaxleba  saSualo sixSiris 

koromebSi kargad mimdinareobs, sadac optimaluri pirobebia Seqmnili 

fiWvis aRmonacen-mozardis zrda-ganviTarebisaTvis. mTis zeda  sarty- 

lis fiWvnari Tivaqasris safriT, bunebrivi ganaxleba aradamakmayofi-, 

lobelia, ris xelSemSleli mizezia subalpuri maRalbalaxeuloba.  

• mSrali fiWvnari – qvetyisa da balaxovani safris  kargad  ganviTare- 

bis gamo bunebrivi ganaxleba SezRudulia an saerTod  ar  mimdinare-

obs. fiWvis aRmonacenze uaryofiTad moqmedebs zafxulis  didi  sic- 

xeebis xangrZlivi droiT moqmedeba.  

• fiWvis bunebrivi ganaxleba kargad mimdinareobs naxanZral da 

namewyral adgilebze.  

                                                                         

• wiflnarebis   bunebrivi  ganaxleba   kargad  mimdinareobs  saSualo 

sixSiris koromebSi, saqonlis Zovebisagan dacul ubnebSi. maRali  da 

dabali   sixSiris  wivanian  da  mkvdarsafrian  wiflnar  koromebSi 

bunebrivi ganaxleba aradamakmayofileblad mimdinareobs.  agreTve  im 

koromebSi, sadac moxda sxvadasxva intensiobis Wrebi da sixSire uceb 

daeca ganaxleba  aradamakmayofilebelia.   am  dros xdeba  sarevela 

mcenareebiT tyekefeebis  mniSvnelovani  nawilis  dafarva,  romelmac 

praqtikulad SeuZlebeli gaxada tyis bunebrivi ganaxleba. 



• nebismieri sixSiris maradmwvane qvetyian wiflnar koromebSi tyis  bu- 

nebrivi ganaxleba aradamakmayofileblad  mimdinareobs. M maradmwvane  

qvetye warmoadgens ZiriTad xelSemSlel faqtors tyis bunebrivi ga- 

gaxlebis damakmayofilebeli msvlelobisaTvis.          

• wablis  bunebrivi  ganaxleba  damakmayofileblad  mimdinareobas sa- 

Sualo sixSiris koromebSi, xolo maRali sixSiris koromebSi ganax- 

leba  aradamakmayofilebelia.  rac  Seexeba  fanjrebSi bunebriv ga- 

naxlebas,  ukeTesi Sedegi didi zomis fanjrebSia, saSualo da mcire 

zomis fanjrebSi wablis ganaxleba aradamakmayofilebelia.  

• wablis bunebriv ganaxlebaze uaryofiTad moqmedebs  maradmwvane  qve- 

tye, romelic  xels  uSlis  wablis  aRmonacen-mozards  normaluri  

zrda-ganviTarebisaTvis.  am  dros  wablis  mozardis  xnovaneba  ver  

aRwevs 5-10 wels da iRupeba sinaTlis ukmarisobis gamo. 

• muxnari  maRalbalaxovani  safriT – dabali  da  saSualo  sixSiris 

maRalbalaxovani safriT warmodgenili muxnar koromebSi  tyis buneb- 

rivi  ganaxleba aradamakmayofilebelia,  rac  gamowveulia  saqonlis  

usistemo ZovebiT da WrebiT.  tyis  am  tipSi saqonlis  Zoveba mTeli                                                                          

wlis ganmavlobaSi xdeba, romelic mTlianad  anadgurebs  aRmonacen- 

mozards.      

• mTis zeda sartylis nairbalaxovani muxnarebi – aRniSnul tyis tipSi 

bunebrivi ganaxleba Sewyvetilia saqonlis  usistemo  Zovebis  da da-

bali sixSiris, agreTve savegetacio periodSi  temperaturis  mkveTri 

ryevadobis gamo. 

• Tivaqasriani muxnar-rcxilnarebi -  Wrebisa  da saqonlis Zovebisagan 

dacul saSualo  da maRali  sixSiris   muxnar-rcxilnar  koromebSi 

bunebrivi   ganaxleba   damakmayofileblad  mimdinareobs,  ganaxleba  

Sewyvetilia iseT ubnebSi, sadac  saqonlis Zoveba  ar  xdeba,  magram  

ferdobis didi daqanebis gamo mkvdari safari gadarecxilia da niada- 

gi moklebulia cocxal safars, maT Soris marcvlovnebsac ki. 

• saSualo da maRali sixSiris muxnar-fiWvnar koromebSi ganaxleba da- 



naxleba   damakmayofilebelia,  xolo  dabali  sixSiris  koromebSi 

arsebul mcire, saSualo da didi zomis fanjrebSi,  sadac  xdeba sa- 

qonlis  Zoveba  da Wrebi, ganaxleba aradamakmayofileblad mimdinare- 

obs.  bunebriv ganaxlebaze  uaryofiTad moqmedebs agreTve cocxali 

safari sixSire, mkvdari safris sisqe, dabali mwarmoeblobis niadagi,  

mkveTri qanobis ferdobi da sxva.  

 

 sakvlev obieqtze arsebuli tyis Semqmneli ZiriTadi saxeobebis aRmonacen- 

mozardis formirebis  Seswavlis Semdeg dadginda: 

• fiWvis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  14,3 sm-s da 5,4 g-s Seadgens, xolo 4-10 wliani 

mozardis ki – 21,8 sm-s  da 7,9 g-s. 

• naZvis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  13.7 sm-s da 5,9 g-s Seadgens, xolo 4-10 wliani 

mozardis ki – 15,8 sm-s  da 8,0 g-s. 

• soWis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  14.0 sm-s  da 5,5 g-s  Seadgens,  xolo  4-10  wliani                                                                         

mozardis ki – 15.7 sm-s  da 8,1 g-s. 

• wiflis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  12,3 sm-s da 4,6 g-s Seadgens, xolo 4-10 wliani 

mozardis ki – 14,5 sm-s  da 7,7 g-s. 

• wablis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  15,0 sm-s da 4,8 g-s Seadgens, xolo 4-10 wliani 

mozardis ki – 17,8 sm-s  da 7,8 g-s. 

• muxis 1-3 wliani aRmonacenis saSualo wliuri mateba sigrZeSi da 

masaSi Sesabamisad  10.0 sm-s da 4,5 g-s Seadgens, xolo 4-10 wliani 

mozardis ki – 12.3 sm-s  da 7,5 g-s.    

 

             r e k o m e n d a c i e b i 

 
1. cnobilia, rom sakvlevi obieqtis tyeebi gansakTrebuli daniSnulebis 



(niadagdacviTi, wyalmaregulirebeli, sanitarul-higienuri) kategori- 

as ekuTvnis,  igi ver akmayofilebs  saqonlis moTxovnilebas yuaTian 

sakvebze. tyisadmi zianis Tavidan  acilebis  mizniT  tyeSi saqonlis 

Zoveba unda aikrZalos da igi unda warmoebdes iseT adgilebSi, sadac 

tyis ganaxleba araa gaTvaliswinebuli;  

2. tyeebis aRdgena-ganaxlebis mizniT aucilebelia sanerge meurneobebisa 

da  skola-plantaciebis mowyoba zRvis donidan sxvadasxva simaRleze, 

radgan adgilze gamoyvanili sargavi masala iolad egueba garemos da 

misi gaxarebis koeficienti maRalia; agreTve maRali xarisxis 

nergebis aRzrda-gamoyvanis mizniT unda gamoiyos tyis ubnebi, sadac 

moxdeba satyeo-sataqsacio da biologiuri niSan-Tvisebebis Seswavla, 

SeirCeva sadede xeebi, Teslis  labolatoriuli Semowmebis 

safuZvelze moxdeba misi sanergeSi dargva;                

3. subalpur meCxerebi,  romlebis naklebi sameurneo Rirebulebisaa, mag- 

ram mniSvnolovania rogorc damcavi zRude Tovlis zvavebisa  da mTi- 

dan monaberi civi qarebisagan, mkacrad unda iyos  daculi  saqonlis 

usistemo Zovebisa da Wrebisagan; im subalpur da meCxer koromebSi ki, 

sadac warsulSi tyiT iyo dafaruli, moxdes tyis kulturebis  

gaSeneba maRaltanovani sargavi masaliT; 

4. tyis bunebrivi ganaxlebis xelSewyobis mizniT Zlier daqanebul fer-                                                                        

dobebze maradmwvane qvetyian koromebSi moxdes qvetyis zolebad gaCe- 

xa da tyis kulturebis gaSeneba koromis Semadgenlobis Sesabamisad; 

dabali sixSiris koromebSi, sadac ganaxleba aradamakmayofilebelia,                                                                       

moxdes tyis kulturebis gaSeneba Sereuli saxeobebiT mcenareTa 

biologiuri Taviseburebebis gaTvaliswinebiT; 

5. mavneblebiT    (lafanWamia,  qerqiWamia)   daavadebul   naZvnar-soWnar 

koromebSi (“kuSturi”; “ samsmelo”; “lelvani”)  unda   ganxorcieldes   

brZolis biologiuri xerxebis gamoyeneba  metyeveobis  praqtikaSi mi-  

Rebuli  da aprobirebuli meTodebis sruli dacviT, iseT koromebSi 

ki sadac mavnebeli jer kidev araa gavrcelebuli, saWiroa ganTavsdes 

mavneblebis  damWerebi   (feromenebi);   agreTve  tyeebis  sanitaruli                                                                          



mdgomareobis gaumjobesebis mizniT  Catardes  monitoringi,  detalu- 

rad  iqnas Seswavlili   da  gamokvleuli   gavrcelebuli  mavnebel-

daavadebebis saxeoba, gavrcelebis areali  ricxovnoba, maTi  bio-eko- 

logiuri mdgomareoba , am mavnebel-daavadebaTa zemoqmedebiT gamowve- 

uli ziani da daisaxos maT winaaRmdeg Sesabamisi brZolis RonisZiebe- 

bi; 
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ciebSi tyis bunebrivi  ganaxleba,  samecniero  SromaTa  krebuli, 

t 3,N#1, Tbilisi 2010,  gv. 55-57; 

2. a. SainiZe, a. ZirkvaZe – anTropogenuri  faqtorebis  moqmedeba   ze- 

mo aWaris ekosistemebze, “radiologiuri da agraruli gamokvleve- 

bi, t 8, Tbilisi  2012, gv. 177-179; 

3. a. ZirkvaZe – muqwiwviani tyeebis bunebrivi ganaxleba  da mozardis 

formireba anTropogenuri faqtorebis zemoqmedebis zonaSi aWarisa 

da arTvinis mTianeTis magaliTze, saqarTvelos mecnierebaTa erov- 
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gv. 97-98; 
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Introduction 

      Living standards in the forest are large and diverse. It is our national wealth. A forest is a 
specified territory generating significant natural areas and landscapes.  Forests have a significant 
influence on the climate and soil formation while regulating the composition of air, heat, and 
moisture balance. 
  Forest plantations prevent the soil erosion caused by water and wind, protect rivers from 
droughts, and promote rural harvest crops. These features are especially important in rural forest 
and agricultural production. 
  In Adjara and Artvin, both mountainous regions, the importance of forests for the public sector is 
large. Therefore it is necessary to increase the productivity mountain forests and promote the 
efficient use of reasonable, rational and effective treatment methods and techniques. 

Actuality 

    Mountain forest protection and the wise rational use of its resources must be carefully balanced. 
At the same time, the environment and biodiversity to maintain the ecological balance should be 
provided. 
For this, we need to use scientifically justified and environmentally rational methods to establish 
the rules of implementation.  
   The vast majority of the research is in sparse (0.1-0.2) and low (0.3-0.4) frequency forests. 
Especially where the population lives in the suburbs and residential areas due to increased erosion 
processes and a significant loss of soil-and water-retention functions.  Our readers are mainly relict 
forests of Colchis on the object of study for which there are not any in the world. The third period 
is preserved ancient species, some of which are due to the wrong type of event and on the brink of 
destruction, and the International Red Book. 
   The basic unit of forest area by forest species: spruce (PIcea orientalis Link);  fir (Abies 
nordmaniana Spach); pine (pinus sosnowskyi); beech (Fagus orientalis Lipsky); Chestnut tree 
(Castanea sativa); oak (Quercus dschorochensis c.koch; Q. pontica c.koch; Q. hartvisiana stev); 
These species as a whole brings mixed stands. These types of growth: developing, evaluating, and 
natural forest renewal seedlings - adolescent at the time of formation of the different 
characteristics are the subject of many dozens of scientific papers. Natural renewal types include 
seedlings and adolescent forming stands of different density from sea level to altitude, direction of 
exposure, and a variety of soil and climatic conditions of the first slip. Natural forest renewal and 
seedling/adolescent creation of all species studied by us differ from each other, but they have a lot 
in common too. Therefore, these types of natural renewal and seedlings are the formation of an 
actual child.  
      
 
 



Research Goals and Objectives 
 

   In the forests of the study there are more than 150 woody plant species. However, not more 

than six have been the originators of the main species. Therefore, the study aims to fully explore 

these species and the natural renewal formation characteristics of different types of soils since the 

creation of 

appropriate conditions for scientific research eliminate the negative impact of factors that hinder 
these kinds of updates - the formation.   
  The main goals of the research are to consider the following tasks:  

• Research on natural forest from sea level to different altitudes, forest types, and frequency 
of exposure according to the Slope. 

• Environmental and anthropogenic factors impact on the natural forest. 

• Seedlings and adolescents in different forest types and the formation both above-ground 
and underground. 

• The influence of environmental factors on early growth stages. 
 

Research Methods 
 
We used the following methods to implement the goals and objectives of the research: 
a) Natural renewal model study areas: Its method of accounting platform (updated assessment of 
the V. GULISASHVILI natural renewal assessment scale) and list measurements methods; 
b) Location of the root system, the formation and growth characteristics in the 15-25 cm depth 
study of horizontal excavation method and leave pit method; 
C) The above-ground parts (shape, weight, growth characteristics) study lee was list measurements 
and morphological method; We took Seedlings-adolescent   with the land. Placed in water, soil 
removed. 
 D) Surface and underground parts of the biomass determined by weight method; 
     Innovative science - The study of forest species and the natural renewal process has been 
studied by a number of scientists before but this is the first to factor in different types of soils and 
altitude. The major species of the forest (PIcea orientalis Link; Abies nordmaniana Spach; pinus 
sosnowskyi; Fagus orientalis Lipsky; Castanea sativa; Quercus dschorochensis c.koch; Q. pontica 
c.koch; Q. hartvisiana stev)  seedlings through adolescent surface and underground parts of the 
formation, and the environmental impact of first slip will be recorded. It was established that: 
Seedlings - adolescent growth and their formation at different heights above sea level, soil types 
and frequencies according to the forest is a new development. 
   The practical value - to be defined in a different forest type and frequency of natural renewal 
and seedlings - adolescent development, which will help support Forest B natural renewal 
measures and forest crops cultivation for the forest sector specialists.   



   Approbation - The research findings were presented and discussed at the Shota Rustaveli State 
University, Faculty of Agricultural Technology and Ecology, and the Scientific Council of the Faculty 
of Agriculture, Department of Technology and Engineering sessions. The 3 International 
Conference: "Georgia – Turkey Between Cross-Border Forests: Yesterday, Today, Tomorrow ",. 
Artvin, September 15-17, 2011; II International Scientific Conference: "Nuclear and Agro-ecological 
studies",. Tbilisi, 29 February 2012, International Scientific Practical Conference: "Earth - Natural 
Disasters and Forests", Kobuleti, 20-22 April 2012; 
 
Publication - The thesis was published in the scientific article #7. 
     Volume and structure – The dissertation consists of an introduction, Chapter 5, section 16, and 
the recommendations and conclusions. This study covers 140 printed pages, 21 tables, 43 photos, 
(enclosure 22) with 203 types of literature, including 104 foreign languages. 
   The areas of the study are Southwest Georgia (Adjara: five administrative units; Kobuleti, 
Khelvachauri, Keda, Shuakhevi, Khulo) and the Northwest of The Turkish Republic (Artvin: eight 
administrative units; Artanuj, Arhavi, Artvin, Borchka, Hopa, Murghul, Shavshath, Iusupel).  The 
study area is 10393 km2 (Adjara - 2900 km2, 4.2% of the territory in Georgia and 7493 km2, 0.96% 
of the territory of Turkey) in Artvin.  The main part of the research area occupies mountains and 
valleys.  Boundries of the study are Lanchkhuti and Ozurgeti regions to the north, Adigeni and 
Artanuji to the east, Erzrum and Rize Province to the south, and the Black Sea to the west. 
 

The Main Forest Formations in Natural Upgrade 
 
Natural forest renewal is an important economic activity. It is sometimes very prolonged human 
intervention. Nevertheless, it is still a powerful factor in the renewal of forests. 
 spruce-fir of our natural forest renewal process has been studied in five main types:  

1)  Piceeto-Abietum festucosum 
2)  Piceeto-Abietum filicicosum 
3)  Piceeto-Abietum ilexosum 
4)  Piceeto-Abietum rhododendrosum 
5)  Piceeto-Abietum subalpinum 

   (Piceeto-Abietum festucosum) flying the most common forest type that readers in the North, as 
well as other exposures, and spread to an altitude of 1000 meters - from 1800-2000 m altitude up 
to the timber type of update data in Table 1, which shows the forest type of update is good cover 
medium (0.5-0.6) in terms of constipation, low (0.7-0.8) cover constipation is satisfactory in terms 
of renewal. As windows of natural renewal, there is a renewal of small (10-15) and Medium (20-22) 
windows sizes, large (25-30) sizes windows the update not being satisfactory. 
Piceeto-Abietum filicicosum) are the most widespread. This may be because they live in Safar with 
various species of fern. This type of spruce is a northern exposure spruce-fir.  Our readers are very 
humid slopes of gray soils at an altitude of 1400-1900 meters. This type of natural forest renewal 
data is contained in Table 2 - in which it is clear that this type of natural forest renewal is not 



satisfactorily, which is due to the strong development of fern. Relatively good cover on the low 
(0.7-0.8), constipation, and in small (10-12) sizes windows where fern development is restricted, 
while the living area is rare. Medium (0.5-0.6) under cover of constipation, medium (18-20) and 
large (25-30) sizes of the windows in the refresh indicate unsatisfactory progress.    

 
                                                                                                                              Table  1 

Natural    renovation of Piceeto-Abietum filicicosum 

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 
Spruce 

 
Fir 

 
Other Species 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

S. W. 
16-20 

 
 

0-10 
 

4.2 2.3 0.8 7.3 

11-30 
 

2.8 2.1 0.6 5.5 

31-50 
 

1.9 1.1 0.1 3.1 

51 > 
 

1.1 0.5 - 1.6 

Total 
 

10.0 6.0 1.5 17.5 

 
 
 
 

0.5-0.6 
 
 

 
 
 

N. E. 
18-20 

 
 

0-10 
 

10.0 5.0 0.9 15.9 

11-30 
 

3.1 0.8 0.6 4.5 

31-50 
 

1.0 0.4 0.2 1.6 

51 > 
 

0.5 0.3 - 0.8 

Total 
 

14.6 6.5 1.7 22.8 

 
 

Small 
widow 

 (m) 
10 – 15 

 

 
 
 

S. 
20-25 

 
 

0-10 
 

5.1 2.9 0.5 8.5 

11-30 
 

3.5 1.7 0.4 5.6 

31-50 
 

2.5 0.6 0.1 3.5 

51 > 
 

2.3 0.2 - 2.5 

Total 
 

13.4 5.4 1.0 19.8 

 
 

The average 
widow 

 (m) 
20 – 25 

 
 
 

S. W. 
20-22 

 
 

0-10 
 

5.4 2.1 0.6 8.1 

11-30 
 

3.5 1.1 0.4 5.0 

31-50 
 

2.0 0.9 0.2 3.1 

50 > 
 

0.9 0.5 0.5 1.9 

Total 
 

11.8 4.6 1.7 18.1 

 
 

Large window 
 (m) 

25 – 30 
 

 
 

S. E. 
20-25 

 
 

0-10 
 

5.1 3.8 1.1 10.0 

11-30 
 

3.5 1.5 0.5 5.5 

31-50 
 

- - - - 

50 > 
 

- - - - 



Total 
 
 

8.6 5.3 1.6 15.5 

                  
                                                                                                                                                                                                                                

Table   2 

                                                               Natural   renovation of Piceeto-Abietum filicicosum 

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 
Spruce 

 
Fir 

 
Other Species 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

N 
8-10 

 
 

0-10 
 

2.2 1.6 1.1 4.9 

11-30 
 

1.9 1.3 - 3.2 

31-50 
 

1.0 0.4 0.2 1.6 

51 > 
 

0.3 0.1 0.1 0.5 

Total 5.4 3.4 1.4 10.2 

 
 
 
 

0.5-0.6 
 
 

 
 
 
S 

10-15 
 
 

0-10 
 

1.8 0.6 - 2.4 

11-30 
 

1.5 0.6 0.2 2.3 

31-50 
 

0.4 0.2 0.1 0.7 

51 > 
 

0.15 1.45 - 1.6 

Total 
 

3.85 2.85 0.3 7.0 

 
 

Small 
widow 

 (m) 
10 – 12 

 

 
 
 

S.E. 
10-12 

 
 

0-10 
 

1.5 1.2 0.8 3.5 

11-30 
 

1.0 0.8 - 1.8 

31-50 
 

0.6 0.4 0.2 1.2 

51 > 
 

0.2 0.1 0.05 0.35 

Total 
 

3.3 2.5 1.05 6.85 

 
 

The average 
widow 

 (m) 
18 – 20 

 
 
 

S.W. 
5-10 

 
 

0-10 
 

2.2 - - 2.2 

11-30 
 

0.8 - 0.25 1.05 

31-50 
 

0.5 0.1 0.1 0.7 

50 > 
 

0.1 0.05 - 0.15 

Total 
 

3.6 0.15 0.35 4.1 

 
 

Large window 
 (m) 

25 – 30 
 

 
 

s. a. 
10-15 

 
 

0-10 
 

0.12 0.08 0.02 0.22 

11-30 
 

0.08 - - 0.08 

31-50 
 

0.05 0.02 - 0.07 

50 > 
 

0.15 0.01 0.05 0.21 

 
Total 

 

0.4 0.11 0.07 0.58 



 

                                                                                                                                                                                                                                       

Table  3 

                                                           Natural renovation of Piceeto-Abietum  ilexosum   

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 
Spruce 

 
Fir 

 
Other Species 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

N 
15-20 

 
 

0-10 
 

4.8 2.5 1.0 8.3 

11-30 
 

2.5 - 0.8 3.3 

31-50 
 

1.0 0.9 0.7 2.6 

51 > 
 

0.35 0.6 0.4 1.5 

Total 
 

8.8 4.0 2.9 15.7 

 
 
 
 

0.5-0.6 
 
 

 
 
 

N.E. 
12-15 

 
 

0-10 
 

3.5 1.9 0.7 6.1 

11-30 
 

1.5 - 0.5 2.0 

31-50 
 

0.8 0.8 0.4 2.0 

51 > 
 

0.4 0.5 0.2 1.1 

Total 
 

6.2 3.2 1.8 11.2 

 
 

Small 
widow 

 (m) 
10 – 12 

 

 
 
 

N.E. 
10-15 

 
 

0-10 
 

5.0 2.0 0.6 7.6 

11-30 
 

2.35 - - 2.35 

31-50 
 

1.4 - 0.25 1.65 

51 > 
 

0.7 0.2 0.05 0.95 

Total 
 

3.4 2.4 0.9 12.55 

 
 

The average 
widow 

 (m) 
15 – 20 

 
 
 

N.W. 
5-10 

 
 

0-10 
 

4.0 0.3 0.7 5.0 

11-30 
 

2.0 - 0.35 2.35 

31-50 
 

1.0 0.04 0.2 1.24 

50 > 
 

0.6 - - 0.6 

Total 
 

7.6 0.34 1.25 9.19 

 
 

Large window 
 (m) 

25 – 30 
 

 
 

N.E. 
5-10 

 
 

0-10 
 

- - 0.06 0.06 

11-30 
 

- - - - 

31-50 
 

0.4 0.1 - 0.5 

50 > 
 

0.03 - 0.02 0.05 

Total 
 

0.43 0.1 0.08 0.61 

                               

 



                                                                                                                                                                                                                                                
Table 4 

                                                                      Natural renovation of Piceeto-Abietum rhododendrosum 

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 
Spruce 

 
Fir 

 
Other Species 

 
 
 
 

0.7-0.8 
 
 
 

 
 
 

N.E. 
15-20 

 
 

0-10 
 

6.1 0.55 0.8 7.45 

11-30 
 

2.1 0.3 0.3 2.7 

31-50 
 

1.0 0.08 - 1.0 

51 > 
 

0.4 0.03 0.1 0.53 

Total 
 

9.6 0.96 1.2 11.76 

 
 
 
 

0.5-0.6 
 
 

 
 
 

N.E. 
10-15 

 
 

0-10 
 

5.5 0.4 1.2 7.1 

11-30 
 

1.2 0.15 0.3 1.65 

31-50 
 

0.9 0.05 0.15 0.3 

51 > 
 

0.25 - 0.05 0.3 

Total 
 

10.2 4.3 3.8 10.15 

 
 

Small 
widow 

 (m) 
10 – 15 

 

 
 
 

N.E. 
10-15 

 
 

0-10 
 

3.5 - 1.4 4.9 

11-30 
 

0.8 - 0.4 1.2 

31-50 
 

0.35 - 0.08 0.43 

51 > 
 

0.1 - 0.05 0.15 

Total 
 

3.4 0.6 1.93 6.68 

 
 

The average 
widow 

 (m) 
20-22 

 
 
 

N.W. 
15-20 

 
 

0-10 
 

4.0 - 0.4 4.4 

11-30 
 

2.0 - 0.25 2.25 

31-50 
 

1.0 - 0.1 1.1 

50 > 
 

0.6 - 0.05 2.1 

Total 
 

4.75 - 0.8 5.55 

 
 

Large window 
 (m) 

25 – 30 
 

 
 

N.W. 
10-15 

 
 

0-10 
 

- - 0.05 0.05 

11-30 
 

- - - - 

31-50 
 

0.4 - 0.01 0.41 

50 > 
 

0.03 - - 0.03 

Total 
 
 

0.43 - 0.06 0.49 

                         

       



      From the above we can conclude that the natural forest fern prevent the resumption of strong 
growth,.  The fern not only overshadows the soil, but its root system negatively affects seedlings 
and adolescent growth and development. 
 Piceeto-Abietum ilexosum – An understory forest type that occurs in the  Ilex (Ilex colchica). This 
type of natural forest renewal data is given in Table 3.  It is clear that seedlings and adolescent - 
The maximum number of teenagers stand the high (0.7-0.8), constipation, and small (10-12), the 
size of windows readers.  The medium (15-20) and large (25-30) sizes of the windows are 
unsatisfactory in the refresh. 
  Piceeto-Abietum rhododendrosum – A forest type that is characterized by dense rhododendron 
undergrowth some of the height of more than 1.5 meters.  Some sparse stands of big windows of 
rhododendron reach to 2 meters or more in height where the main types of natural upgrade have 
completely stopped. 
  The type of natural forest renewal data is given in Table 4 - in which it is clear that the forest is 
not the type of update with satisfactory progress. Relatively good upgrades are characterized by 
high (0.7-0.8) cover constipation stands. The small (10-15) and the average (20-22) in the size of 
the windows update unsatisfactory, and the refresh entirely ceased due to the strong development 
of rhododendron undergrowth in the large (25 -30) window size.  
   Piceeto-Abietum subalpinum – A wild type of subalpine spruce was selected for study of natural 
renewal in our sample areas at Goderdzi Pass, Mount Chirukhi, lelvani, Shavshat, and Lake Garagoli 
(Turkey).  This type of forest extends up to an altitude of 1800-2000 meters. 
    The natural update study showed that the sub-alpine spruce forest type in the natural renewal 
process is unsatisfactory, since it is developed and subalpine tall herbaceous understory spots 
spread and the cover is not alive. Good upgrades are characterized by relatively small-and 
medium-sized window.  Big windows update in progress unsatisfactory. 
     Thus, our investigations have revealed that spruce stands fall in the frequency of forest cover 
when there are changes in light regime, which promotes the growth and development of weed 
plants. This is an update on the negative impact on the natural forest. When a spruce forest stand 
is thinned excessively (0.1-0.2) the natural renewal process is aborted. 
    In the Monthly Update fir study sites in the spruce stands of wild nature it is recommended that 
a practical implementation of selective agricultural production, mostly voluntarily - selective and  
Group - selective cutting production, which should give seedlings - adolescent maximum damage 
protection.  
                                                  
 

                                                 Pine forest renewal 
 
The pine stands of natural forest on the 4 basic type of study: 

1) Pinetum prasinosum 
2) Pinetum festucosum 



3) Pinetum poosum 
4) Pinetum siccum 

Brief descriptions of each forest type: 
1) Pinetum prasinosum; 
A widespread forest type represented in the south and the northwestern facing slopes, 
where the pine is a natural upgrade stopped because of the strong surface variety.  
2) Pinetum festucosum; 
      This type of forest traces the north, northwest, and western exposure slopes with small 
and medium slope gradients.  It is represented by two Sub types Middle and Upper 
Mountain belts of pine forests covering shrill.  This pine forest type of upgrade is very 
limited due to vulnerability of light-induced failure. 
3) Pinetum poosum; 
  These types of forests are widespread and are found on south and southeastern exposure 
with medium and large slope gradients.  The mountain pine groves in the lower and middle 
belt of natural forest cover type Poa trivialis update is good, but the upper mountain belt of 
pine forest cover type Poa trivialis updates are found to be unsatisfactory. Natural factors 
cause this type of forest renewal in subalpine grasslands. 
4) Pinetum siccum; 
  This is another widespread forest type which can be found in lower mountain zones at 
altitudes of 800-1100 meters above sea level.   It thrives on slightly inclined south facing 
slopes.  Ground and herbaceous cover in this forest type is very limited and in most cases 
do not have readers leading to weak natural renewal process. 
   The updated study of natural pine also included atypical study areas at: The village of 
Tsablana, Khulo (landslide), Shavnabada, "Kushturi", Khulo (forest fire), and Shavshethi, 
"Qaragoli" (clear cutting areas). 
   The village Tsablana has underwent satisfactory progress in the area of natural forest 
renewal where the domesticated livestock are not growing and there is no anthropogenic 
activity.  
   The burnt area of natural forest renewal is being protected from cattle grazing and 
logging areas. The areas of unsatisfactory progress are where poor conditions such as lack 
of seed trees and livestock damage inhibit regeneration. 
  The clear cutting area in Qaragoli (Turkey)   was on the southern exposure slopes with 
spruce, fir, and natural pine is updated good.  
 
 
 
 
 
 
 



                                             Beech natural Updated 
Beech forests occupy almost all exhibit slopes, but it more commonly grows on north, northwest, 
and western slopes. 
 

                                                                                                                                                                        Table 5 

                                                                  Natural renovation of Beech forests   

      

Forest Type 

                                                                                    Frequency 

                                               Seedling -Adolescent common Number of1 hectare - the 

                                                                               Thousand pieces 

       0.1-0.2       0.3-0.4       0.5-0.6 

0-
10

 

11
-3

0
 

31
-5

0 

51
 >

 

To
ta

l 

0-
10

 

11
-3

0
 

31
-5

0 

51
 >

 

To
ta

l 

0-
10

 

11
-3

0
 

31
-5

0 

51
 >

 

to
ta

l 

Fagetum flavum  

1.1 

 

0.6 

 

0.4 

 

0.1 

 

2.2 

 

1.4 

 

0.8 

 

0.4 

 

- 

 

2.6 

 

1.2 

 

0.9 

 

0.6 

 

0.3 

 

3.0 

 Fagetum festucosum  

1.9 

 

1.4 

 

1.0 

 

0.5 

 

4.8 

 

1.9 

 

1.4 

 

1.1 

 

0.8 

 

5.2 

 

4.7 

 

3.8 

 

2.5 

 

1.6 

 

12.6 

   Fagetum  Saniculasum  

1.5 

 

1.1 

 

0.7 

 

0.4 

 

3.7 

 

1.8 

 

1.4 

 

1.2 

 

0.7 

 

5.1 

 

5.2 

 

4.0 

 

3.1 

 

1.9 

 

14.2 

   Fagetum Rubusum  

1.2 

 

0.8 

 

- 

 

- 

 

2.0 

 

1.3 

 

1.9 

 

0.7 

 

- 

 

2.9 

 

1.3 

 

1.0 

 

0.5 

 

0.2 

 

3.0 

  Fagetum  

rhododendrosum 

 

0.7 

 

0.3 

 

- 

 

- 

 

1.0 

 

0.9 

 

0.9 

 

- 

 

- 

 

1.5 

 

1.1 

 

0.7 

 

0.3 

 

- 

 

2.1 

 

                        
   Our findings show that the deforestation is occurring at a more rapid rate than the forest can 
regenerate. Beech trees suffer the highest intensity of harvest and are cut down more quickly 
than the forest can grow. Data is given in Table 5 - in which it is clear that high intensity cutting 
has thinned (0.1-0.2) beech forest stands and updates for every forest type are unsatisfactory, 
0.3-0.4 and 0.5-0.6 density stands shrill and Sanicula europaea   surface, thus satisfying the 
natural renewal and good.                                  

 
 
 
 



         Fageta festukosa grows from altitudes of 800 m - 1800 m.  The natural renewal data for 
Beech forests is given in Table 6.  To make it clear, in medium (0.5-0.6) frequency forests the 
update is in progress, and if the low (0.7-0.8) and low (0.3-0.4) frequencies are accurate 
indicates unsatisfactory progress of the renewal process. 

                                                                                                                                                                                                                 Table 6 

                                                                          Natural renovation of Fagetum festukosa  

 

 Forest Type 

 

 

   

       Frequency  

 

 

      Seedling 

 

Adolescent 

Seedling - 
Adolescent 

common 
Number of 

1 hectare - the 
Thousand pieces 

Total Among the reliable 

Fagetum 

festukosa 

 
0.7-0.8 

 

3.0 

 

1.5 

 

0.8 

 

4.5 

 

0.5-0.6 

 

 

17.6 

 

8.2 

 

5.4 

 

25.8 

 

0.3-0.4 

 

 

5.1 

 

4.3 

 

2.9 

 

9.4 

                                                                           

   Fagetum nudum – This type of forest study sites are 700-800 meters above sea level to a 
maximum height of 1300-1400 m and covered most of the northern slopes of the readers. 
Natural renewal of M data is given in Table 7 - to make it clear that this type of forests with 
high (0.7-0.8) frequency in the stands, the natural renewal of the weak, the low (0.3-0.4), the 
frequency is stable, and the conditions of the Constipation 0.5-0.6 cover is good. 

                                                                                                                                                                              

Table 7 

                                                                          Natural Renovation of Fagetum nudum  

 

 Forest Type 

 

 

   

       Frequency  

 

Seedling 

 

 

Adolescent 

Seedling - 
Adolescent 

common 
Number of 

1 hectare - the 
Thousand pieces 

Total Among the reliable 

Fagetum nudum  
0.7-0.8 

 

2.8 

 

1.4 

 

1.0 

 

4.2 

 

0.5-0.6 

 

 

20.3 

 

7.5 

 

5.2 

 

27.8 

 

0.3-0.4 

 

 

5.4 

 

3.2 

 

2.8 

 

8.6 



                                                        Chestnut  forest Renewal 
    We have conducted research on natural data which is compiled in Table 8, which shows that 
the average (0.5-0.6) cover constipation indicates satisfactory progress on the chestnut, while 
the low (0.7-0.8), the update does not cover constipation, the chestnut natural renewal 
window results where better compared to a (25-30) size of the windows, medium (20-22), the 
size of the windows update is not satisfactory, and small (10-15), the size of the Windows 
update stopped. 
                                                                                                                                                                        

                                                       Oak Forest Renewal 
 
   The oak forests of the study area are in relatively better condition.  The damages are 
characterized by human impacts on natural forests and cattle grazing in the protected forest 
areas as well as underdeveloped seeds with undergrowth and cover constipation stands. 
     We have studied the oak stands of natural forest renewal, Quercetum altherbosum which 
has a grassy surface, Quercetum mixtoherbosum at the top of the mountain a belt variety oak, 
oak a hornbeam variety (Querce-carpinetum poosum). Below we present a brief description of 
the forest types: 
    The natural forest renewal was studied in oak forest that - insuring that the grassy surface 
(Quercetum altherbosum), upper mountain belt Quercetum mixtoherbosu and Querce-
carpinetum poosum of forest types.  
Below we present a brief description of the forest types: 
 
 Quercetum altherbosum – Oak type with a grassy surface. 
     This type of forest is mostly 900-1200 m above sea level and is mainly distributed within the 
north, southeast, southwest, and western facing slopes. Investigations have revealed that the 
average (0.5-0.6) frequency in the stands where the oaks were growing the update is not 
satisfactory and a similar situation is in low (0.3-0.4) frequency too. 
Quercetum mixtoherbosum – A belt variety oak found near the top of the mountain. 
   This type of forest grows at an altitude of 1500-1800 meter.  Growing in the wild type, which 
is why the oak is not being updated due to stand high frequency and frequent herbal 
vegetation. 
Querce-carpinetum poosum – Poa trivialis  oak – hornbeam. 
    This type of forest grows from 900-1400 m above sea level and is most common in northern 
exposure slopes and occupies large inclination slopes. This type of forest is growing so 
confused, resulting in seedlings and adolescents completely destroyed. 
     Our investigations have revealed that when it is protected from logging and cattle grazing 
medium-and high-density stands have better renewal results. The upgrade aborts the territory 
where cattle have grazing and with the growing inclination of the slope the soil is devoid of 
living and dead cover surfaces, including the crops.  



                                                                                                                                                                                                                 Table   8                    

                                                                   Chestnut   forest   renewal    ( Thousand piece ) 

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 

            chestnut 

 

      

hornbeam 

 

Other Species 

 

 

         0.5-0,6 

 

 

 

 

W. 

15–25 

 

0–10 2850 1925 725 5500 

11–30 2350 1150 460 3960 

31–50 1200 720 190 211- 

50 > 650 350 40 1040 

Total 7050 4145 1415 12610 

 

 

      0.7-08 

 

 

 

 

S. 

5–15 

0–10 2800 270 610 3680 

11–30 640 90 - 730 

31–50 150 - - 150 

50 > - - - - 

Total 3590 360 610 4560 

      

Small 

Window 

(m) 

10X15 

 

 

 

S. 

10–15 

0–10 380 80 - 460 

11–30 150 40 - 190 

31–50 70 20 - 90 

50 > 40 10 - 50 

Total 640 150 - 790 

 

The Average 

Window 

(m)  

20–22 

   

 

 

N.W. 

20-30 

0–10 2100 480 115 2695 

11–30 930 140 85 1155 

31–50 560 90 60 290 

50 > 210 60 20 290 

Total 3800 770 280 4850 

    

Large 

Window 

(m) 

25X30 

 

 

 

N.W. 

10–15 

0–10 3200 1150 460 4810 

11–30 1050 810 170 2030 

31–50 760 530 75 1365 

50 > 460 310 25 795 

Total 

 

5470 2800 730 9000 

 
                                                       

 
 



 
                                                                                                                                                                                                                                              

Table 9 

Oak-pine Forest Natural Renewal 

Stand the cover 
constipation 

 
 

Exposition, 
Inclination  

(0) 
 

Seedling - 
Adolescent 

Height 
(Cm) 

Seedling - adolescent views 
1 hectare - a thousand pieces 

 
Seedling - 

Adolescent 
common 

Number of 
1 hectare - the 

Thousand pieces 

 

oak 

 

pine 

 

Other Species 

 

 

0.5-0,6 

 

 

 

 

S. 

15–25 

 

0–10 8500 650 60 9210 

11–30 3530 430 39 3999 

31–50 1530 280 21 1431 

   50 > 1130 110 15 1655 

  Total 14690 1470 135 16295 

 

 

0.7-08 

 

 

 

 

N. 

10–15 

0–10 3900 1300 980 6180 

11–30 3100 1020 550 4670 

31–50 2400 570 200 3170 

   50 > 1230 360 190 1680 

  Total 10630 3250 1820 15700 

 

Small 

Window 

(M) 

10X15 

 

 

 

N. 

20–25 

0–10 400 1850 70 2320 

11–30 320 840 50 1210 

31–50 270 580 30 880 

   50 > 110 210 20 340 

 Total 

 

1100 3480 170 4750 

 

The average 

Window 

(M) 

20–22 

 

 

 

S.W. 

20-30 

0–10 2470 890 - 3360 

11–30 330 360 - 690 

31–50 200 200 - 400 

   50 > 70 30 - 100 

  Total 

 

3070 1480 - 4550 

 

Large 

Window 

(M) 

25X30 

 

 

 

S. 

10–15 

0–10 6500 670 85 7255 

11–30 310 150 70 530 

31–50 270 80 45 395 

   50 > 120 - 30 150 

  Total 7200 900 220 8320 

 



  Oak-Pine stands of natural Update Account are given in Table 9 - in which it is clear that high (0.7-
0.8) and medium (0.5-0.6) constipation cover on the stands is satisfactory. Small (10-15) and 
medium (20-22) size windows update unsatisfactory, while large (25-30) size windows reveal 
satisfactory progress. 
 

           Seedlings – Adolescent Surface and Underground Parts Formation 
   The above-ground part of the plant and the underground part of the exercise have different 
biological, morphological, and functional properties. The plant should be considered as a single 
organism which depends on the exercise of the root system, and vice versa. 
   Creation of the main types of forest root system, which is a vital function, its growth both the 
development and formation depend on the biological characteristics of the soil.  The variables at 
locations include mechanical composition and the physical properties of the soil, the content of 
chemical elements in the soil, the soil thermal regime, the degree of humidity, stand composition 
and the frequency, among other factors. 
  Soil moisture is of great importance in the study of the growth and development of woody plants 
because of its role in the formation of the root system which determines growth intensity and 
nature of the formation of the surface and underground bodies of seedlings and adolescents. 
    The study of root systems in different humidity conditions shows that soil moisture amounts 
affect the number of roots for the intake and conduction of moisture, roots ratio, the total 
strength of the root system and so on. 
   The object of the study is growth patterns of woody plants.  Soil moisture is of great importance 
to the development and formation of the root system which determines seedlings surface and 
underground bodies of adolescent growth intensity and nature of their formation. 
Root system formation is influenced by soil temperature and presence of easily soluble salts in the 
soil. 
    Below we discuss the main object of the study’s species seedlings and young root system 
interdependence of different soil conditions. 
      pine - a natural object of study is spread Pinus sosnovsky 
   During our research, we conducted a classification of the root system. Tkachenko (1955) and pine 
seedlings by underground and surface structures in order to determine the formation of the sub-
alpine zone of the data we have obtained the data given in Table 10.  Seedlings 1-3 year old 
average annual growth of 13.7 cm in length - while mass was - 2.8 g. Seedlings of 4-10 years the 
average annual increase in length of 17.0 cm is equal to the mass of 3.5 g . 
  Our investigations have revealed that the main roots of East Spruce seedlings in seed arise. The 
main root of the next 3-4 years, compared with roots and soil depth of 6-14 cm is growing quickly - 
reaches and then gradually die, but at the expense of the root system of horizontal roots. 
  The underground and surface bodies of young spruce and fir stands undertake the formation of 
density data distribution with an optimal zone where the density is 0.5-0.6-gray forest and soil 
type. The data given in Table 11 - of which clearly seems to be a 1-3 year old seedlings average 



annual growth of 13.6 cm in length - while he was - 2.9 g. Seedlings 4-10 years the average annual 
increase in length of 15.8 cm is equal to the mass of 3.7 g. 

                                                                                                                                                                   
Table 10 

Correlations of Underground and Aboveground Seedlings and Adolescents in Beech Trees 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

    (Cm) 

Underground  
parts 
(Cm) 

Over  ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

g 

Over  ground  
Parts  

(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

19 100 11.2 58.9 7.8 41.1 4.0 100 2.1 53.0 1.9 47.0 

2 
 

33 100 17.8 53.9 15.2 46.1 9.0 100 4.2 46.7 4.8 53.3 

3 
 

47 100 23.0 48.9 24.0 51.1 14.6 100 5.7 38.8 8.9 61.2 

4 
 

62 100 25.7 41.5 36.3 58.5 20.2 100 7.8 38.4 12.4 61.6 

5 
 

83 100 33.2 40.0 49.8 60.0 27.3 100 10.4 38.0 16.9 62.0 

6 
 

108 100 45.0 41.7 63.0 58.3 34.6 100 13.3 38.3 21.3 61.7 

7 
 

127 100 52.5 41.3 74.5 58.7 42.5 100 16.3 38.3 26.2 61.7 

8 
 

148 100 61.4 41.5 86.6 58.5 50.2 100 18.9 38.6 31.3 62.4 

9 
 

172 100 70.5 41.0 101.5 59.0 58.3 100 22.6 38.4 35.8 61.4 

10 
 

193 100 78.2 40.5 114.8 59.5 67.6 100 25.8 38.5 41.8 61.5 

                                                                                                                                          
                                                                                                                                                                                                                                Table  11 

Correlations of Underground and Aboveground Seedlings and Adolescents in Fir Trees 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

     (Cm) 

Underground  
parts 
(Cm) 

Over  ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

g 

      Over    
     ground  

Parts  
(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

18 100 10.5 58.3 7.5 41.7 5.0 100 2.8 55.0 2.2 45.0 

2 
 

31 100 16.6 53.5 14.4 46.5 10.2 100 5.3 51.5 4.9 48.5 

3 
 

44 100 21.2 48.2 22.8 51.8 15.5 100 7.4 47.5 8.1 52.5 

4 
 

59 100 24.8 42.0 34.2 58.0 20.9 100 9.0 43.0 11.9 57.0 

5 
 

74 100 30.9 41.7 43.1 58.3 28.8 100 11.9 41.5 16.8 58.5 

6 
 

90 100 37.4 41.5 52.6 58.5 36.9 100 15.4 41.8 21.5 58.2 

7 
 

106 100 43.7 41.2 62.3 58.8 44.9 100 18.7 41.6 26.2 58.4 

8 
 

121 100 50.2 41.5 70.8 58.5 53.1 100 22.1 41.7 31.0 58.3 

9 
 

137 100 57.1 41.7 79.9 58.3 61.9 100 25.7 41.5 36.2 58.5 



10 
 

154 100 64.1 41.6 89.9 51.4 70.0 100 28.9 41.3 41.1 58.7 

 
 
    Fir - a type East fir grove capable of growing in low light conditions.  Unlike Caucasian Sochi it has 
a well-defined skeletal form with strong roots and a well-developed main root of the horizontal 
outline. Fir seedlings branch from a major axis, it basically starts the second - the third this year. 
From the age of four roots of fir Seedlings horizontal are of a length greater than the length of the 
main root, but it lags behind in diameter. 5-6 years of age from Sochi teenager developed a third 
order additional roots. 
   Fir Seedlings - underground and surface bodies of adolescent formation data given in Table 12 - 
from which it is clear that 1-3 year old Seedlings average annual growth of 14.0 cm in length - while 
he was - 2.9 g, 4-10 years the average annual increase in length of 15.8 cm in adults - the 
equivalent of the mass 3.3 g. 
 

                                                                                                                                                                                                                         

Table   12 

                                                             Correlations of Underground and Aboveground Seedlings and Adolescents in Fir Trees 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

   (Cm) 

Underground  
parts 
(Cm) 

Over  ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

g 

Over  ground  
Parts  

(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

19 100 11.0 57.9 8.0 42.1 5.5 100 3.0 54.5 2.5 45.5 

2 
 

33 100 17.5 53.0 15.5 47.0 10.6 100 5.5 52.0 5.1 48.0 

3 
 

46 100 21.6 47.0 24.4 53.0 16.2 100 7.5 46.0 8.7 54.0 

4 
 

61 100 25.0 40.9 36.0 59.1 21.9 100 9.0 41.5 12.9 58.5 

5 
 

76 100 30.4 40.0 45.6 60.0 29.7 100 12.0 40.5 17.7 59.9 

6 
 

92 100 36.5 40.5 55.5 39.5 37.8 100 15.5 41.0 22.3 59.0 

7 
 

108 100 44.3 41.2 63.7 58.9 46.3 100 18.6 41.5 27.7 58.5 

8 
 

122 100 48.8 40.0 73.2 60.0 54.6 100 22.2 40.7 32.4 59.3 

9 
 

139 100 56.9 41.0 82.1 59.0 63.2 100 25.4 40.2 37.8 59.8 

10 
 

156 100 64.3 41.2 91.7 58.8 71.0 100 28.8 40.5 42.2 59.5 

 
 
   The object was only one species of Fagus orientalis. Beech Seedlings - underground and above-
ground organs of adolescent formation data are given in Table 13, from which it is clear that 1-3 
year old Seedlings average annual growth in length of 12.3 cm , and he was - 2.4 g. Children 4-10 
years the average annual increase in length of 13.5 cm  is equal to the mass of 3.0 g . 



 
                                                                                                                                                                                                                                   Table   13 

Correlations of Underground and Aboveground Seedlings and Adolescents in Beech Trees 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

      (Cm) 

Underground  
parts 
(Cm) 

Over  ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

g 

Over ground  
Parts  

(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
Fro
m 

Tota
l 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

18 100 11.1 61.5 6.9 38.5 3.2 100 1.9 60.0 1.3 40.0 

2 
 

30 100 17.4 58.1 12.6 41.9 7.8 100 4.4 56.5 3.4 43.5 

3 
 

43 100 23.2 54.0 19.8 46.0 12.4 100 6.5 52.1 5.9 47.9 

4 
 

55 100 27.4 49.8 27.6 50.2 17.1 100 8.2 48.0 8.9 52.0 

5 
 

70 100 32.6 46.6 37.4 53.4 25.0 100 11.7 46.7 13.3 53.3 

6 
 

84 100 37.2 44.3 46.8 55.7 32.7 100 14.5 44.3 18.2 55.7 

7 
 

99 100 42.7 43.1 56.3 56.9 40.5 100 17.4 43.0 23.1 57.0 

8 
 

113 100 48.1 42.6 64.9 57.4 48.2 100 20.6 42.7 27.6 57.3 

9 
 

127 100 53.2 41.9 73.8 58.1 55.8 100 23.3 41.8 32.5 58.2 

10 
 

142 100 57.5 40.5 84.5 59.5 63.5 100 26.0 40.9 37.5 59.1 

 
 
 
Castanea sativa - Normal chestnut is a species that grows mainly in semi-shadow. In order to 
determine the formation of underground and surface refer to the data given in Table 14 - from 
which it is clear that 1-3 year old seedlings average annual growth in length of 16.6 cm -'s, but 
seedlings 4-10 years of age - 3.2 g - r. average annual increase in length of 17.8 cm - r is equal to 
the mass of 3.4 g - r. 
    Hartvis’s and Chorokhi’s oak (Quercus hattwissian,   Q, dschorochensis C. Coch;) -  Light-loving  
species. Oak seedlings and adolescent underground and surface parts of the formation are given in 
Table 15 data - from which it is clear that Oak seedlings 1-3 years average annual  growth  of 10.0 
cm  in  length - while he was - 2.6 g - r. Seedlings 4-10 years the average annual increase in length 
of 12.3 cm - r is equal to the mass of 3.0 g - r. 
 
 
 
 
 
 



 
 
                                                           Correlations of Underground and Aboveground Seedlings and Adolescents in Chestnut Trees            Table  14 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

  (Cm) 

Underground  
parts 
(Cm) 

Over  ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

g 

Over ground  
Parts  

(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
Fro
m 

Tota
l 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

23 100 14.0 60.9 9.0 39.1 4.2 100 2.5 59.0 1.7 41.0 

2 
 

39 100 22.0 56.5 17.0 43.5 9.0 100 5.1 56.4 3.9 43.6 

3 
 

53 100 27.6 52.1 25.4 47.9 13.7 100 7.2 52.7 6.5 47.3 

4 
 

68 100 33.3 49.0 34.7 51.0 18.6 100 9.1 49.1 9.5 50.9 

5 
 

86 100 39.8 46.3 46.2 53.7 26.3 100 12.5 47.6 13.8 52.4 

6 
 

105 100 47.0 44.8 60.2 55.2 34.2 100 15.7 45.9 18.5 54.1 

7 
 

123 100 53.1 43.2 79.8 56.8 42.0 100 18.2 43.3 23.8 56.7 

8 
 

140 100 59.5 42.5 80.5 57.5 49.8 100 21.4 42.9 28.4 57.3 

9 
 

158 100 66.5 42.1 91.5 57.9 57.5 100 24.2 42.0 33.3 58.0 

10 
 

175 100 73.5 42.0 101.5 58.0 65.4 100 27.2 41.6 38.2 58.4 

 

                                                                                                                                                                                                                              Total 15 

Correlations of Underground and Aboveground Seedlings and Adolescents in Oak Trees 

 
Frequency 

 

 
Age  

(Year) 

    
        Length  

  (Cm) 

Underground  
parts 
(Cm) 

Over ground  
Parts  
(Cm) 

    
       Mass   

(g) 

Underground  
parts 

(g) 

Over ground  
Parts  

(g) 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

Total 
 

% 
From 
Total 

 
 
 

0.5-0.6 
 

 

1 
 

18 100 11.2 62.2 6.8 37.8 3.0 100 1.8 58.5 1.2 41.5 

2 
 

28 100 16.9 60.5 11.1 39.5 7.4 100 4.2 56.7 3.2 43.3 

3 
 

37 100 20.1 56.7 16.9 43.3 11.9 100 6.3 53.0 5.6 47.0 

4 
 

48 100 24.9 52.0 23.1 48.0 16.5 100 8.4 51.2 8.1 48.8 

5 
 

61 100 29.6 48.5 31.4 51.5 24.1 100 11.8 48.9 12.3 51.1 

6 
 

72 100 33.3 46.3 38.7 53.7 31.5 100 15.1 48.0 16.4 52.0 

7 
 

84 100 37.0 44.1 47.0 55.9 39.0 100 18.3 46.9 20.7 53.1 

8 
 

97 100 40.7 42.0 56.3 58.0 46.6 100 20.8 44.7 25.8 55.3 

9 
 

109 100 45.2 41.5 63.8 58.5 54.1 100 22.8 42.1 31.3 57.9 

10 
 

122 100 49.7 40.7 72.3 59.3 61.7 100 24.9 40.5 36.8 59.5 



 

Conclusions 

 
Update spruce natural forest in the study - the main type of fir-tree forest 5: 
 

• Piceeto-Abietum festucosum - natural renewal of a well-engaged average frequency in the 
stands, where the optimal conditions for fir grove and fir regeneration exist the small and 
medium-sized window in large windows  the update is unsatisfactory, because fir grove  
and Sochi seedlings easily damaged by direct radiation from the sun, as well as early and 
late frosts. 

• Piceeto-Abietum filicicosum  - natural renewal is not satisfactory, because of the strong 
development of the fern. Update is for a better environment and a relatively high cover of 
constipation in a small window where development is limited fern, medium and large-sized 
windows update is not satisfactory or are terminated, because these areas are covered with 
fern and blackberry. 

• Piceeto-Abietum ilexosum – Seedlings-Adolescent maximum high cover of constipation in 
terms of readers, as it was Ilex development is limited, and spruce and fir for the 
refurbishment face obstacles impeding the renewal conditions. Ilex colchica   has good 
upgrades characterized by small window where spruce and fir renewal and growth 
development has optimal conditions. 

• Piceeto-Abietum rhododendrosum - natural renewal process is not satisfactory due to the 
heavy undergrowth of evergreen, updated relatively better in high density stands of 
evergreen undergrowth between the groups in the area. Stands of low-frequency, medium-
and large-sized windows updating has almost ceased. This is because of the strong 
understory rhododendron which is overshadowing fir grove seedlings and at the same time 
restricts the root system. 

• Piceeto-Abietum Subalpinum - this type of natural forest renewal is not satisfactory since it 
is developed in the subalpine tall herbaceous vegetation which has a negative impact on 
the growth of spruce and fir - development. Low-frequency modes in the stands light 
change which in turn promotes the growth and development of weed plants. This will have 
a negative impact on the regeneration of natural spruce and fir. 
 

                Pine groves in the natural renewal of the four main types of study: 
• Pinetum prasinosum - the natural forest type to forest renewal of unsatisfactory progress 

and the development of fresh air. 
 

• Pinetum festicosum - this forest type is not satisfactory due to the high frequency of 
updates, and stand under a light slope failure; 



• Pinetum poosum - natural renewal of medium density stands with the optimal conditions 
of pine seedlings - adolescent growth - development. The upper belt of mountain Pinetum 
poosum natural renewal is not satisfactory due to factors like subalpine tall herbaceous 
undergrowth. 

• Pinetum  siccum - grass flying well development due to limited or no natural renewal 
process. Negative effects like the summer heat r pine negatively impact long-term effects. 

                Natural pine on well-being burnt and landslide places. 

• Update perfectly natural beech stands of the high frequency of cattle grazing in protected 
areas. High and low frequency shrill and bare surfaces where natural beech stands of 
unsatisfactory progress update. Also in the stands where logging has occurred in different 
intensity and frequency of updates suddenly fell unsatisfactory. The cover is made weed 
plants cuts  important part of the natural forest is practically impossible to upgrade. 

• The evergreen forests   of beech   forest   undergrowth   does not have a satisfactory 
natural renewal process. Evergreen understory is the main hindering factor for natural 
forest renewal proceeding satisfactory. 

• Average density stands of chestnut natural renewal process satisfactorily, and the high 
frequency of updating the stands is unsatisfactory. As for the natural renewal of windows, 
large windows for better results, the medium and small-sized windows updated chestnut 
unsatisfactory. 

• Understory evergreen chestnut negative impact on the natural renewal, which prevents 
chestnut seedlings - adult normal growth - development. At that age the child can not 
reach 5-10 years chestnut and die due to lack of light. 

• Quercetum altherbosum - low and medium frequency the Quercetum altherbosum  stands 
of natural forest renewal is not satisfactory, due to growing cattle and shrewdly cuts. This 
type of forest goods is growing throughout the year, which was completely destroyed 
seedlings - teenager. 

• Quercetum  mixtoherbosum - the type of natural forest renewal of goods shrewdly stopped 
growing and high-frequency, as well as abrupt changes in temperature during the 
vegetation period. 

• Querce-carpinetum  poosum - hornbeam groves - protected from logging and cattle grazing 
medium and high density of oak - hornbeam forests of the natural renewal of satisfactory 
progress, update suspended in the districts where the goods are not growing, but the 

• inclination of the slope and the soil is devoid of the living dead coating surfaces, including 
the crops. 

• Medium and high density of oak - pine forests of renewal is satisfactory, while the low-
density stands of small, medium and large-sized windows, where the livestock are growing 
and logging occurs, the update is not satisfactory. Negative impact on the natural 
frequency of the living area, the thickness of dead air, high performance soil, steep slopes 
and other factors. 



The creator of the object of study of forest species seedlings - the study of the formation of the 
child was found: 

• 1-3 years of Pine seedlings average annual growth in length and weight of 13.7 cm, 
respectively - and 2.8 g - of the total, while the child is 4-10 years - 17.0 cm - and 3.5 g . 

• Fir seedlings 1-3 years of average annual growth in length and weight of 13.6 cm, 
respectively - and 2.9 g - of the total, while the child is 4-10 years - 15.8 cm - and 3.7 g . 

• Fir seedlings 1-3 years of average annual growth in length and weight of 14.0 cm, 
respectively - and 2.9 g - of the total, while the 4-10 year The teenager was - 15.8 cm - and 
3.3 g. 

• 1-3 years of Beech seedlings average annual growth in length and weight of 12.3 cm, 
respectively - and 2.4 g - of the total, while the child is 4-10 years - 13.5 cm -, and 3.0 g. 

• 1-3 years of chestnut seedlings average annual growth in length and weight of 16.6 cm, 
respectively - and 3.2 g - of the total, while the child is 4-10 years - 17.8 cm -, and 3.4 g. 

• 1-3 years of Oak seedlings average annual growth in length and weight of 10.2 cm, 
respectively - and 2.6 g - of the total, while the child is 4-10 years - 12.3 cm - and 3.0 g. 

 

Recommendations 
 
1. It is known that the study object of special purpose forests   (Soil, water regulation, sanitary - 
hygienic) belongs to the category, it can  not meet the demand for goods nutritious   Food for 
thought. To avoid damage to forest trees growing in the goods shall be stopped and it should be in 
places where the forest is under renovation;  Stands  of spruce and fir forest is a natural upgrade 
for the implementation of expediency selective agricultural production, mostly voluntarily - 
selective and group - selective logging industry, which should be seedlings - damage to the 
protection of minors. 
2. Restoring forests - the need to upgrade agriculture and nursery school - plantation for different 
heights above sea level, because the ground pulled out easily adapt to the environment and its 
growing planting material ratio is high. As well as high-quality seedlings grow - in order to be 
allocated out of the forest areas where the forest sataksatsio and biological characteristics - 
characteristics of the study, selected mother trees, seed planting in the nursery, it will be based on 
the inspection labolatoriuli. 
3.  Subalpine open woodlands, which have less economic value, but it is important as a protective 
fence avalanches and mountain cold wind, should be strictly cattle grazing and logging shrewdly; 
In sparse stands of subalpine and even where in the past it was covered with forest, the forest, 
crops, cultivation of high  Planting; 
4. Strongly inclined to support the natural renewal of the forest undergrowth of evergreen forests 
of the slopes of the lines cutting down the undergrowth and forest stand composition by planting 
crops;  Low frequency in the stands, where the update is unsatisfactory, built on forest plant 
species in mixed cultures in biological Remit; 



5. Pests (lapanchamia-eaters) sick spruce - fir stands  (Kushturi, samsmelo, lelvani) should be 
implemented to combat biological methods used in forestry practice is adopted and aprobilebuli 
methods for complete security, as identified in the harmful still is not widespread, the need for 
pest clamps (Insect Stretch) as well as forest exploitation improving the conduct of monitoring, a 
detailed survey studied and researched the spread of pests - diseases of the species' distribution 
area, the number, their bio - ecological conditions, these pests - diseases of the damage caused by 
the impact and develop appropriate measures to combat them. 
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