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Sesavali 

 
mcenareTa Tanamedrove sistematika efuZneba mor-

fologiur, anatomiur, qimiur, embriologiur da geneti-

kur monacemebs. aRniSnul maxasiaTeblebs Soris morfo-

logiuri aRwera erT-erTi pirveli da mniSvnelovania. 
morfologiuri simboloebis gamosaxatad iyeneben spe-

cifiur terminTa  farTo speqtrs. morfologiuri aRwerebi 
met-naklebad atarebs subieqtur xasiaTs da xSir SemTxvevaSi 
ar aris zusti, ris gamoc bolo wlebSi biologiuri organiz-

mebis formebis Sesaswavlad gamoyenebulia morfometriuli 
kvlevebi. morfometria berZnuli sityvaa da niSnavs forme-

bis gazomvas (morphē _ forma, metreō- vzomav),  es aris  biolo-

giuri formebis raodenobrivi analizi, romelic bolo 20 
wlis ganmavlobaSi Zalian swrafad ganviTarda da farTod 
gamoiyeneba sxvadasxva disciplinaSi, gansakuTrebiT cocxal 
organizmTa sistematikaSi (Marcus, 1990). 

saxeobebis  morfometruli analizi  saTaves iRebs  
1950-iani wlebidan,  mas Semdeg roca mecnier mkvlevare-

bisTvis xelmisawvdomi gaxda kompiuteruli teqnologie-

bi. miuxedavaT imisa rom, saxeobebis identificirebisTvis 
molekulur-sistematikuri kvlevebi iTvleba priorite-

tul mimarTulebad, mcenareTa  mravalferovnebis Seswav-
lisas morfologiuri aRwerebi da gansakuTrebiT  mor-

fometriuli analizi, rCeba erT-erT umTavres saidenti-

fikacio maxasiaTeblad.  
mcenareebSi da gansakuTrebiT merqniani mcenareebis 

taqsonomiasa da sistematikaSi  centraluri adgili fo-

Tols uWiravs,  mcenaris arcerTi sxva organo ar aris 
iseTi mravalferovani rogorc foToli, romlis maxasia-
Teblebi SesaZloa saxeobis maxasiaTeblad iqnes miCneuli. 
foTlebiT mcenaris  identificirebisas  rogorc morfo-

logiuri aRwerisaTvis, ise morfometruli analizisTvis 
mniSvnelovania  foTlis  morfologiuri simboloebis 
specifikur terminTa  codna.  
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foTlis morfologia 

 

foToli  (Folium), umaRles mcenareTa organoa, romelic 
asrulebs  haeridan kvebisa (fotosinTezi) da transpira-

ciis funqcias. foToli egzogenuri gamonazardis saxiT 
warmoiqmneba Reroze, izrdeba umTavresad interkalurad 
da bazipetalurad da  arasodes ar warmoqmnis sxva fo-

Tols.   
foTlebi gansxvavdebian erTimeorisagan sicocxlis 

xangrZlivobiT, Semadgeneli nawilebis raodenobiT da 
formiT, zomiT, daZarRvulobiT, danawevrebiT da mTeli 
rigi sxva niSnebiT (Bell & Bryan, 2008; Koning, 2009). 

adgilebi ylortebze, sadac foTlebi arian mimagre-

buli iwodeba muxlad, ylortis monakveTebi muxlebs So-

ris muxlTSorisad. ylorts Tu imdenad mokle muxlTSo-

risebi aqvs, rom muxlebi TiTqmis erTimeoreze sxedan da 
amis gamo foTlebi TiTqos erTi rgolidan gamodian koni-

seburad, ewodeba  damoklebuli ylorti, ylorts kargad 
ganviTarebuli muxlSorisiT,  dagrZelebuli ylorti. 
zog mcenares mxolod dagrZelebuli ylortebi aqvs, 
zogs  orive _ dagrZelebuli da damoklebuli (gogola-

Ze, 1964). 
 
 
foTlis nawilebi 
 

foToli Sedgeba 1-dan 4 -mde nawilisagan, es nawile-

bia: 

 firfita – foTlis yvelaze arsebiTi gaganierebuli 
brtyeli nawili; 



 

 

6 ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

 yunwi – viwro da wvrili nawili, romlis meSveobiT 
foToli ylortzea mimagrebuli; 

 foTlis (yunwis) Ziri – riTac foToli uSualod da-

kavSirebulia ylortTan; 

 foTlis wvero;   

 TanafoTlebi – Cveulebriv wyvili (foTlisebri, 
jagrisebri, ekladqceuli an sxvagvari) gansakuTrebuli 
danamati  foTlis ZirTan, romelic cviva zogjer Zlier 
male, zogjer foTlebTan erTad, iSviaTad ufro gvianac. 

foTols romelsac  yvela es nawili aqvs ewodeba sru-

li foToli.  foToli SeiZleba iyos  yunwiani  da  uyunwo  
anu mjdomare. foTols romelsac ar aqvs yunwi da ylor-

tze  mimagrebulia uSualod firfitis ZiriT mjdomare 
foToli ewodeba, xolo Tu igi ZiriT gadasulia muxlTa-

Sorisze – Zirmizrdili.  

 vagina – zogierTi mcenaris foTols qveda nawili 
RariviT aqvs gafarToebuli da xSirad milis saxiT Rero-

zea Semoxveuli, umTavresad damaxasiaTebelia marcvlovne-

bisaTvis, islisebrTaTvis, qolgosnebisa da jadvariseb-

rTaTvis. 
e.w. foTolmcveni xeebis da buCqebis foTlebi  coc-

xloben mxolod erT savegetacio weliwads da yoveli Se-
modgomisTvis yvela foToli cviva. amitomaa, rom maT Se-
foTlili aqvT mxolod  mimdinare wlis  ylortebi.  

e.w. maradmwvane mcenareebis foTlebi ki cocxloben 1-
15 wliwads da metsac, amitom SefoTlili aqvT ara marto 
mimdinare wlis, aramed  wina wlis   da ufro xnovani ylor-

tebic. foTlebis mravlferovnebas ganapirobebs ara imde-

nad misi Semadgeneli nawilebis raodenaoba  an misi sicoc-

xlis xangrZlivoba,  aramed  am nawilebis formebi, magram 
aqac mTavria foTlis firfita da ara foTlis sxva rome-
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lime nawili da Sesabamisad yvela termini, romelic  gamo-

xatavs foTlis sxvadasxva formas da zomas  exeba swored 
foTlis firfitas (gugava, 2005). 

 

 
foTlis agebuleba 

 
  
foTolTganlageba  

 

foTolTganlageba ylortebze SeiZleba iyos:  

 mopirispire – Tu TiToeul muxlze, erTmaneTis pi-
rispir ori foToli zis;  

 morigeobiTi – Tu Reros TiTo muxlze morigeobiT 
erTi foToli zis; 
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 ormwkriv-morigeobiTi – Tu  mesame foToli zis pir-

veli foTlis  pirdapir zeviT, meoTxe foToli – meore 
foTlis pirdapir zeviT da a.S. ise, rom  yvela foToli  
ylortze qmnis  erT sibrtyeSi moqceul or mopirdapire 
mwkrivs, erT mwkrivSi yvela _ wyvili, xolo meore mwkriv-

Si  yvela _ kenti foTliT;  

 jvaredinad-mopirispire – am dros zeda wyvilis 
foTlebi ar Crdilaven mis qvemoT mdebare wyvilis foT-

lebs anu  foTlebis meore wyvili zis pirveli wyvilis 
perpendikularuli mimarTulebiT, mesame wyvili meore 
wyvilis  perpendikularuli mimarTulebiT da a.S. (ojaxi 
tuCosnebi, mixakisebrni, zogierTi Savwamalasebrni);  

 ormwkrivi – Tu yvela foToli  ganlagebulia ylor-

tis marjvniv da marcxniv, zustad erTimeoris zeviT pir-

dapir ise, rom yvela foToli qmnis erT sibrtyeSi  moqce-

ul or mopirdapire mwkrivs; 

 rgoluri foTolTganlageba – Tu muxlidan sami an me-
ti foToli gamodis, (Cveulebrivi Rvia, Svita, yvavisTvala); 

 spiraluri  – orze met mwkrivad ganlagebuli foT-

lebi. 
    
           

 
Reroze foTlis ganlagebis tipebi 

  1.spiraluri, 2. morigeobiTi, 3. mopirdapire,  4. rgoluri 
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SiSvelTeslovanebSi umTavresad   ylortze foTolTa 
ganwyobis Tavisebur saxeebs warmoadgens kramitiseburi 
da ormxriv savarcxliseburi foTolganlageba. 

 kramitisebrad iwodeba Cveulebriv qerqliseburi 1-
5 mm sigrZis foTlebis  iseTi  ganwyoba ylortze, roca 
foTlebi mTeli siganiT  da Ziridan wveromde an TiTqmis 
met-naklebad mWidrod arian mikruli ylortze da erTi 
meoreze kramitebiviT  arian dafarebuli ise, rom momdev-

no foTlebi  wveroebiT gadadis  wina foTlebis Zirebze,  
gverdiTi napirebiT ki  gadasulia da dafarebulia  mis 
marjvniv da marcxniv mdebare foTlebis napirebze da 
ylorts yoveli mxridan erTianad faraven kramitebiviT.  

 ormxriv-savarcxliseburad – iwodeba  xazura an nem-
sisebri foTlebis iseTi ganwyoba, roca ylortze Zlier 
axlo-axlo ganlagebuli foTlebi ZirSi Setrialebulia 
ise, rom  ganwyobili arian ylortis marcxniv da marjvniv 
swori an TiTqmis swori kuTxiT, zeda mxriT ylortis ze-

da mxrisaken  da amasTan foTlebis orive  es wyeba moyva-

nilia erT sibrtyeSi. 

 zustad ormxriv savarcxlisebuli foTolganwyobaa 
Tu ylortis yvela foTlebi ormxriv savarcxlisebura-

daa ganlagebuli da ylortis marcxniv da marjvniv  foT-

lebis mxolod TiTo-TiTo mwkrivia. 

 arazustad ormxriv savarcxlisebuli  foTolgan-

wyobaa   Tu ylortis marcxniv da marjvniv  foTlebis 2-2 
an meti mwkrivia an ylortze udidesi nawili foTlebisa  
ormxriv savarcxliseburadaa ganlagebuli, nawili mimar-

Tulia ylortis wverosken (lorTqifaniZe, 1979).   
foTlebi, rogorc wesi, erTmaneTs ar Crdilaven da 

mozaikurad arian ganlagebuli. amas ganapirobebs sxva-

dasxva zomis yunwebi,  maTi   moRunvis   sidide, foTolTa 
uTanabro sidide da sxva. zogierT mcenares sxvadasxva 
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totze gansxvavebuli foTlebi axasiaTebs, am movlenas he-
terofilia ewodeba da gansakuTrebiT xSiria wylis mce-

nareebSi, wyalSi mdebare foTlebi  da wylis zedapiris 
zemoTa foTlebi formiT gansxvavebulia (wylis baia, wylis 
vazi). heterofilia axasiaTebs verxvis gvaris saxeobebsac 
(goginaSvili da sxv., 2021). 

 
foTlis tipebi 

 
foTlebi SeiZleba iyos martivi da rTuli, Tu foTlis 

yunws aqvs erTi firfita  foToli martivia, xolo Tu erT 
yunwze ramdenime firfitaa foToli rTulia, am SemTxvevaSi  
foTlis firfitebi iwodebian foTolakebad.  

rTuli foToli  SeiZleba iyos: 

 samfoTolakiani – roca  foTols aqvs sami foTolaki 

 TaTisebr-rTuli – foTols aqvs samze meti foTolaki da  
yvela foTolaki foTlis yunwze mimagrebulia  TiTqmis  erT 
wertilSi, saxeldobr yunwis Tavze da iSlebian radialurad; 

 frTisebr-rTul – foTols aqvs samze meti foTolaki 
da yvela foTolaki foTlis yunwze ganlagebulia  yunwis 
sigrZeze da mis orive mxareze  erTmaneTis miyolebiT, amasa-
Tan Tu aseTi foTlis yunwi bolovdeba wveroze mdebare er-

Ti foTilakiT, foToli  kentfrTisebr-rTulia, xolo Tu 
yunwi ori foTolakiTaa daboloebuli  foToli wyvil-

frTisebr-rTulia;    

 orjer frTisebr-rTuli – Tu frTisebr rTuli foT-

lis yunwze ganlagebuli arian  ara foTolakebi, aramed 
frTisebradve  ganwyobili meoradi yunwebi frTisebr ganla-

gebuli  foTolakebiT; 

 samjer frTisebr-rTuli _ Tu foTolakebi ganlagebul-

ni arian ara meorad yunwebze, aramed meoradi yunwebis  frTi-

sebradve ganwyobil  gantotebaze _ mesame rigis yunwebze; 
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 palmisebri – frTarTuli _ or rigad ganlagebuli 
frTiseb rTuli foTlebi.  

 
foTlebi or mwkrivad ganlagebuli foTolakebiT. 
foTlebi SeiZleba  aseve  iyos  orgzis an samgzis Ta-

Tisebr-rTuli, im gansxvavebiT, rom meoradi (an mesame ri-

gis) yunwebi da foTolakebi ganlagebuli iqneba  TaTise-

burad.  Tu foTlis yunwis ganStoebani 3 foTolakiania,  
foTols  Sesabamisad  ewodeba  orgzis an samgzis samyura.  

rogorc martivi foTlebis ise rTuli foTlis foTo-

lakebis umTavres morfologiur damaxasiaTebel  niSne-
bad  iTvleba  maTi forma, napirebis (kideebis) da zedapi-

rebis xasiaTi, danawevrebis saxe da daZarRvis tipi.  
 

   
foTlis tipebi 

 a) samyura; b) TaTisebr-rTuli;     
g) kentfrTisebr-rTuli;    d) wyvilfrTisebr-rTuli 

 

foTlis firfita,  rogorc foTlis mTavari nawili metad 
mravalferovania: formiT, zomiT, xnovanebiT, simetriiT, mi-
si ZiriTadi nawilebis  fuZis, wveros, kideebis, ZarRvebisa 
da  Sebusvis TaviseburebebiT. 
 
foTlis formebi  
 

foTlis forma es aris foTlis (foTolakis) firfitis sib-
rtyis  garemoxazuloba, kidedakbiluli da danakvTuli 
foTlebis (foTolakebis)  formad miiCneva firfitis ganapi-
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ra  wertilebiT  warmodgeniTi SemaerTebuli  xaziT  miRebu-

li foTlis garemoxazuloba.  
foTlis formas gansazRvravs foTlis firfitis sigrZis 
fardoba siganesTan da ududesi  siganis adgili firfitaze 
(gogolaZe, 1964).   

Tu foTlis firfitis sigrZe misive siganes 1.5 _ 2-
jer  aRemateba foTlebi SeiZleba   iyos: 

 kvercxisebri –  roca udidesi gani firfitas aqvs 
Ziris siaxloves;  

 ovaluri (anu elifsuri) – roca udidesi gani fir-

fitas aqvs Suawelze; 

 ukukvercxisebri – roca udidesi gani firfitas 
aqvs wveros siaxloves.  

 

Tu foTlis firfitis sigrZe tolia siganisa, an sig-
rZe mcired aRemateba siganes foTlebi SeiZleba iyos:  

 farTo-kvercxisebri –  roca udidesi gani firfi-

tas aqvs Ziris siaxloves; 

 farTo-ukukvercxisebri –  roca udidesi gani fir-

fitas aqvs wveros siaxloves;  

 momrgvalo – roca udidesi gani firfitas aqvs Su-

awelze.  
 

Tu foTlis sigrZe aRemateba misive siganes 3-4-jer 
foTlebi SeiZleba iyos:  

 lanceta – roca udidesi gani firfitas aqvs Ziris 
siaxloves;  

 mogrZo –  roca udidesi gani firfitas aqvs Sua 
welze;  

 ukulanceta – roca udidesi gani firfitas aqvs 
wveros siaxloves.  

Tu foTlis sigrZe aRemateba misive siganes 5-jer da 
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metjer, foToli xazuraa, Tu aseTi foTlis firfita 
arabrtyelia, e.i. misi sigane da sisqe erTmaneTisgan di-

dad gansxvavebuli ar aris da amave dros misi sigrZe mra-

valjer aRemateba sisqe-siganes, riTac nemss mogvagonebs 
miuxedavad ganivWrilis formisa, iwodeba nemsisebr  
foTlad, xolo Tu igi Ziridanve TandaTanobiTaa wawve-
tebuli – sadgisisebr foTlad.  

garda aRniSnulisa foTlebi saerTo moxazulobiT Se-
iZleba iyos agreTve gardamavali formebisac: mogrZo-
kvercxisebri, samkuTxa-kvercxisebri, xazur-lanceta, 
viwro-lanceta, farTo-lanceta, viwro-kvercxisebri da 
sxva;  transversaluri _ yvela iseTi foTolia, romelTa 
sigane aRemateba sigrZes. 
         

                         
foTlis firfitis  formebi: 

 

1. xazuri; 2. lanceta; 3. niCbisebri; 4. wagrZelebuli;  
5. kvercxisebri;  6. ukukvercxisebri;  7. wagrZelebulkvercxi-

sebri; 8. momrgvalo; 9. farisebri;  10.Tirkmlisebri; 11.guli-

sebri; 12. Subisebri; 13. TaTisebri; 14. foTlisebrdanakvTuli; 
15.TaTisebrdakveTili (SvidfoTolakiani); 16. TaTisebrdayo-

fili; 17. samfoTolakiani 



 

 

14 ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

foTlis zomebi 

 
foToli SeiZleba iyos ramdenime mm-dan  10-15  m-mde  sig-

rZis.  mag.,  palma  rafias  foTlis  sigrZe  20  m-mdea. foTle-

bis sicocxlis xangrZlivobac gansxvavebulia,  erTi save-

getacio periodidan 1-5-15 wlamde. mag., afrikuli velviCi-

as dafleTil-daZenZili foTlebi wverodan kvdebian, xolo 

zrda fuZidan xdeba da sicocxlis xangrZlivoba 100 wels 

aRemateba. foTlebs saxecvlilebebi axasiaTebT. zogierTi 

mcenaris foToli saxecvlilia eklad (baZgi anu Wyori, 

akantoebi, kowaxuri). mravali mcocavi lianas foTlebi ga-

daqceulia ulvaSad (arjakeli, barda, cercvela). aq foT-

lis funqcias asruleben didi foTlisebri TanafoTlebi. 

magaliTad, ekalRiWs TanafoTlebi gadaqceuli aqvs ulva-

Sebad. zogierT mcenares foTlis firfita ar uviTardeba 
da mis magivrobas asrulebs foTlis firfitis msgavsad 

gabrtyelebuli yunwi. mas filodiumi ewodeba. arseboben e.w. 

mweriWamia mcenareebi. isini azotovan da mineralur nivTi-

erebebs damatebiTi cxoveluri sakvebis saxiT iReben: mwe-
rebi da sxva wvrili cxovelebi xvdebian zogierTi mcena-

ris saxecvlili foTlebisgan warmoqmnil patara qilebSi, 

urnebSi da buStebSi, saidanac veRar amodian da kvdebian. 

iqve xdeba maTi moneleba. zogi mcenare maT iWers Tavisebu-

ri webovani, jirkvlovani bususebiT. zogierTi ki mwerebis 

daWeras foTlis swrafi moZraobis meSveobiT axerxebs. da-

Werili cxovelebis moneleba xdeba proTeolituri fermen-

tebiT, romlebsac damWeri aparati gamoyofs. mweriWamia 

mcenareebia: drozera (izrdeba Warbtenian adgilebSi), ve-

neras buziWeria (gavrcelebulia aRmosavleT amerikis 

torfian WaobebSi), nepentesi (gavrcelebulia indo-malais 
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tropikul tyeebSi), buStosana da sxva. sul 450-mde aseTi 

saxeobaa cnobili (lorTqifaniZe, 1979). 

simetriuli foTlis firfita SeiZleba iyos maSin, rode-

sac mTavari ZarRvis mixedviT firfita or Tanatol nawi-

lad iyofa (vaSli, TuTa, nekerCxali) Tu firfita or Ta-

natol nawilad ar iyofa maSin   firfita asimetriulia 

(Tela, cacxvi, begonia). 

 
 
foTlis kideebi  

 

kideebis Taviseburebis mixedviT arCeven kidemTlian 

da kidedakbilul foTlebs.   

mTliani ewodeba iseT foTols, romelsac aqvs mTlia-

ni, yovelgvar amonakvTebs moklebuli napirebi; 
kidedakbilulia foTlebi romlis napirebi amokveTi-

lia kbilisebrad.  

kidedakbilul foTlis formaSi gamoiyofa:  

 kidexerxkbila;  

 kideorjerxerxkbila;  

 kideekliani;   

 kidemrgvalkbila;  

 kideamoRrRnili; 

 kidedaklaknili  da  sxva tipis foTlebi. 

kidexerxkbila – roca kbilebi maxvilia an blagvi, mag-

ram ara momrgvalebuli, erTi gverdi meoreze ufro mokle 

aqvT da wveroebiT mimarTuli arian foTlis wverosaken;. 
kidemrgvalkbila – roca kbilebi TavSi momrgvalebu-

lia, xolo kbilTaSorisebi maxvili;  

kideamoRrnili, roca kbilTaSorisebi farToa da 
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mrgvalad amoWrili, kbilebi ki viwro da wvetiani. foTo-

li SeiZleba iqnes ormagad kidedakbiluli, roca kbilebs 

Tavis mxriv aqvT patara kbilebi (iSviaTad, magram aris 

samgzis kidedakbiluli foTlebic); 

danakvTuli ewodeba iseT foTols, Tu  foTlis kide 

amokveTilia foTlis firfitis meoTxedamde; 
dayofil foTols vuwidebT iseT foTols  Tu amonak-

veTebi firfitis meoTxedze ufro Rrmaa; 
dakveTili   ewodeba foTols Tu amonakveTebi firfi-

tis ZarRvamde an fuZemdea dasuli; 
nakvTebis ganlagebis mixedviT foTlebi SeiZleba iyos 

TaTisebr-danakvTuli da frTisebr-danakvTuli.  

foToli TaTisebr-danakvTulia Tu yvela nakvTi gan-

lagebulia foTlis Ziridan gavlebul radiusebze, igive 

bazalur ZarRvebze, anu yvela gverdiTi nakvTis sigrZeze 

gamavali ZarRvebi, romlebic nakvTebis wveroebSi gadian 

da nakvTs Suaze hyofen, Sua ZarRvs hkveTen erT wertil-

Si, saxeldobr yunwis TavTan an odnav zeviT. foToli 

frTisebr-danakvTulia Tu gverdiTi nakvTebi ganlagebu-

lia firfitis sigrZeze marjvniv da marcxniv erTimeoris 

zemoT, miyolebiT, anu nakvTebis sigrZeze gamavali gver-

diTi ZarRvebi, romlebic gadian nakvTis wveroebSi da 

hyofen nakvTs Suaze, SuaZarRvs hkveTen sxvadsxva simaR-

leze (ukidures SemTxvevaSi yvela gverdiT nakvTebSi ga-

mavali ZarRvebi Sua ZarRvs yunwis TavTan ar hkveTen).  
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foTlis kideebi 

 

1. kidemTliani,  2.kidewamwamebiani, 3.mrgvalkbila,  
 4.danakvTuli,  5.xerxkbila, 6.ormagxerxkbila, 7.dakbiluli,  

8.wawvetebuldakbiluli, 9.dakbilul danakvTuli 

 
firfitis fuZe sxvadasxva foTols sxvadasxvanairi aqvs. 
fuZis formis mixedviT foToli SeiZleba iyos: mrgvali, 
selisebri, gulisebri, isrisebri da SubisebrfuZiani.  
firfitis wveros mixedviT foTols SeiZleba hqondes 
blagvi an maxvili firfitis wvero, zogierTis wvero ki 
wawvetili, wvetiani an amokveTilia.   

 
1. foTlis blagvi wvero,  2. wvetiani,  3.wawvetili,   

4. bolowawvetili,   5. amokveTili. 

 
 



 

 

18 ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

foTlis daZarRva  

 

daZarRvis tips  pirvel rigSi gansazRvravs foTlis 
firfitaSi msxvili ZarRvebis gansazRvruli ganlageba, 
romelic yalibdeba mcenaris evoluciuri ganviTarebis 
procesSi da amitom mudmivia, mdgradi da warmoadgens 
mniSvnelovan da Zlier  sistematikur niSans (gegeWkori 
da sxv., 2011). 

 
foTlebi  daZarRvis tipis mixedviT SeiZleba iyos: 

 paralelurZarRviani (marcvlovanebi, islebi);  

 rkalurZarRviani  (SroSana);   

 TaTisebrZarRviani (nekerCxali);  

 frTisebrZarRviani; 

 badisebrZarRviani; 

 TaTisebr-frTisebri:  

 erTZarRviani; 

 ZarRvebCamaluli. 
 
paralelurZarRviania  foToli, roca foTolSi ra-

modenime  wertilidan Sedis foTlis wverosken mimarTu-

li Tanabari simsxos da sigrZis mqone swori da erTmane-

Tis paraleluri ramdenime ZarRvi, romelTac datotva 
ar emCnevaT.  

rkalZarRviania foToli, roca ZarRvebi foTlis Zi-
ridanve erTi wertilidan gamodis, firfitaSi Sedis da 
firfitis wveroSi erTadve  iyreba ramdenime Tanabari 
sisqisa da  sigrZis mqone rkalisebr moxrili ZarRvi, ro-

melTac datotva ar emCnevaT (zogjer Sua ZarRvs SeiZle-

ba hqondes ramdenime meoradi ZarRvi).  
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TaTisebrZarRviania foToli, roca TiTqos foTlis 
yunwis Tavi ucbad itoteba da firfitaSi Sedis metnakle-

bad Tanazomieri 3 da met mZlavr mTavar ZarRvad. am Zar-

Rvebidan 1-Sua, romelic yunwis pirdapir gagrZelebas 
warmoadgens da foTlis wveroSi bolovdeba iwodeba Sua 
bazalur anu Sua ZarRvad, danarCeni _ gverdiT bazalur 
ZarRvebad;  

Sua da gverdiTi bazalur ZarRvebs, Ziridan dacile-

biT mTel sigrZeze ganetotebian ramdenjerme maTze 
wvrili da mokle ZarRvebi, es ZarRvebi gverdiTmeorad 
ZarRvebad anu gverdiT ZarRvebad iwodebian. gverdiTi me-
oradi ZarRvebi zogjer imdenad sustebia, rom TiTqmis 
ar Canan, an Camalulia. gverdiTi bazaluri ZarRvebi Sua 
ZarRvTan SedarebiT zogjer bevrad wvrilebia da mokle-

ebi, magram ukidures SemTxvevaSi Sua ZarRvis momijnave 
wyvili mainc simZlavriT udavod ufro Sua ZarRvs Seed-

reba, vidre Sua ZarRvis gverdiTi meoradi ZarRvebis yve-
laze mZlavr  pirvel wyvils.  

foToli, romelsac aqvs mxolod sami mZlavri baza-

luri ZarRvi (erTi Sua da ori gverdiTi) da amasTanave Ca-
maluli an Zlier mokle da susti, mcired SesamCnevi gver-

diTi meoradi ZarRvebi, iwodeba samZarRvianad.  
TaTisebrZarRviani da TaTisebr-samZarRvian foTleb-

Si gverdiTi bazaluri ZarRvebi Zlier iSviaTad Sua 
ZarRvs yunwis Tavidan odnav zeviT gamoeyofian, magram 
maSin gverdiTi bazaluri ZarRvebi aSkarad ramdenjerme 
aRematebian sisqiT da sigrZiT yvela meorad gverdiTZar-

Rvebs.  
frTisebrZarRviania foToli maSin, roca foTolSi 

yunwis Tavidan Sedis mxolod erTi mTavari anu Sua Zar-

Rvi, yunwis uSualo pirdapiri gagrZeleba, gaivlis fir-

fitis Suaze da mis wveroSi bolovdeba, da Sua ZarRvs 
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yunwis Tavidan dacilebiT mTel sigrZeze erTimeoris mi-
yolebiT orive mxridan ganetotebian foTlis napirebis-

ken an wverosken mimarTuli masze bevrad wvrili ZarRve-

bi. e.w.  meoradi gverdiTi ZarRvebi. iSviaTad erTi wyvili 
gverdiTi meoradi ZarRvi Sua ZarRvs ganetoteba yunwis 
Tavidanve, Cveulebriv es ZarRvebi maT zemoT mdebare 
gverdiT meorad ZarRvebze bevrad ufro patarebia, Zli-

er iSviaTad didebi, magram yovelTvis udavod Seefarde-

bian maT zemoT mdebare gverdiT meorad ZarRvebs da ara 
bazaluri ZarRvebis rigs.  

erTZarRviania foToli, romelsac etyoba mxolod 
Sua erTi ZarRvi, gverdiTi ZarRvebi an ara aqvs, an isini 
Camalulia firfitaSi da ar Cans. 

ZarRvebCamalulia foToli, romelsac, rogorc Sua 
ise saerTod yvela ZarRvi Camaluli aqvs. 

TaTisebr-frTisebr daZarRvulia foToli, roca Zir-

Si TaTisebrZarRviania, xolo zeda nawilSi frTisebrZar-

Rviani, rodesac yunwis Tavidanve Sua ZarRvis garda fir-

fitaSi Sedis 2 da meti bazaluri ZarRvi, amave dros Sua 
ZarRvs imdenad mZlavri gverdiTi meoradi ZarRvebi aqvs, 
rom ukanasknelTa pirveli Zira wyvili TiTqmis ar gan-
sxvavdeba gverdiTi bazaluri ZarRvebisagan, Tumca gver-

diT bazaluri ZarRvebis erTi wyvili mainc, romelic Sua 
ZarRvs esazRvreba (roca gverdiTi bazaluri ZarRvi or-

ze metia), yovelTvis aRemateba yvela gverdiT meorad 
ZarRvs. 

gverdiTi meoradi ZarRvebis mixedviT foTlebi SeiZ-
leba iyos: srulfrTisebri, srulTaTisebri da srulTa-

Tisebr-frTisebri daZarRviT, roca gverdiTi meoradi 
ZarRvebi Sedian da bolovdebian pirdapir an orTiTisebr 
gantotvili boloebiT kbilis wveroebSi an kbilTaSori-

sebSi an foTlis napirSi, ise rom foTlis napirze mis-
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vlamde erTimeores ar uerTdebian, arc mravalgzis gan-
totvis Sedegad ar ikargebian ZarRvebis qselSi da arc 
foTlis napirSi misvlamde ar bolovdebian.  

arasrulfrTisebri, arasrulTaTisebri da arasrul-

TaTisebrfrTisebri daZarRviT, roca gverdiTi meoradi 
ZarRvebi foTlis kideebidanve   erTmaneTtan SeerTebuli 
arian moxrili (ganutotavi an gantotvili) boloebiT e.w. 
yulfebiT (maryuJebiT) an ikargebian mravalgzis gantot-

vebSi. zogjer bolovdebian  foTlis kideebze; yvela aR-

niSnul SemTxvevebSi foTlis kideebSi, kbilebSi an kbilTa-

SorisebSi Sedian mxolod meoradi ZarRvebidan gasuli 
gantotvebi e.w. mesame rigis an meoTxe rigis ZarRvebi. 

 

gverdiT meorad ZarRvebad iTvleba mxolod `namdvi-

li~ gverdiTi ZarRvebi, romlebic gadian foTlis kideeb-

ze, Sedian kbilebSi an nakvTebis wveroebSi, an foTlis ki-
deebidan erTmaneTs uerTdebian an gansakuTrebiT mZlav-

rad ganitotebian. gverdiT meorad ZarRvebad ar CaiT-

vlebian e.w. saSoriso ZarRvebi, romlebic zogjer gane-
totebian bazalur ZarRvebs da gansakuTrebiT Sua ZarRvs 
`namdvil~ gverdiT meorad ZarRvebs Soris. saSoriso Zar-

Rvebi maT mosazRvre `namdvil~ gverdiT meorad ZarRveb-

ze yovelTvis ufro moklea da ufro wvrilia, amitom er-

TmaneTs arasodes ar uerTdebian da iSviaTad mcired, Cve-
lebriv ki sruliad ar itotebian (SeTekauri, 2013). 

 
foToli konsistenciiT  (Txelsifrifana, xeSeStyavi-

sebri, sqelxorcovani da sxva  mravali gardamavali for-

miT metad mravalferovania. 
foToli zogjer SiSvelia, xSirad ki mas qveda an zeda 

mxareze uviTardeba  sxvadasxva saxis gamonazardi  bewve-
bis / triqomebis  saxiT. bewvebi epidermisis gamonazarde-
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bia, bewvebi erTi an mravalujrediania da foTlis dam-

cvel saSualebas warmoadgenen  (wylis dagroveba da aor-

Tqleba,  cxoveluri organizmebidan dacva da sxva.) bewve-
bi qmnian foTlis sxvadasxvanair Sebusvas.  

foTlis  Sebusva SeiZleba iyos: abreSumisebri, xaver-

disebri, xaoiani qeCisebri, banjgvliani, jagrisebri, jir-

kvlovani da sxva. zogierT foTols Zlieri Sebusva axasi-
aTebs zogierTs ki naklebi. foTlis mTel firfitaze, 
ZarRvebze an maT  gaswvriv Sebusva xSiri movlenaa (lor-

TqifaniZe, 1979).  
  
 
 

foTlis morfometria 

 
samecniero da teqnologiurma progresma ganapiroba  

revoluciuri cvlilebebi  tradiciul kvlevebSi morfo-

logiasa da mcenareTa  ekologiaSi. morfologiuri Tavi-

seburebebis statistikuri analizi iqna gamoyenebuli sa-
xeobebis identifikaciisTvis da arsebuli saxeobebis taq-

sonomiuri dazustebisTvis.   morfologiuri maxasiaTeb-

lebis gazomva (romelic moicavs zomas, arqiteqturas, Si-
nagan anatomias da sxv.) da variaciebis statistikuri ana-
lizi aris morfometria.  

morfometruli analizi aris sasargeblo meTodolo-

gia, romelic gamoiyeneba   mcenareTa biologiis mraval 
sferoSi (Chuanromanee et al., 2019), dawyebuli ekologiidan 
(Gómez et al., 2016 da evoluciidan genetikamde (Leiboff  
et al., 2015) da soflis meurneobamde (de Oliveira et al., 2016). 
amJamad morfometriul kvlevebSi ori midgoma domini-

rebs tradiciuli  da geometriuli morfometria (Viscosi 
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and Cardini, 2011)  tradiciuli morfometria gulisxmobs  
sxvadasxva simboloebis gazomvas individTa jgufebSi 
(sigrZe, sigane da koeficientebi) da monacemebis damuSve-

bisaTvis  daskvniTi statistikis gamoyenebas, individTa 
erTiani jgufebis gamosavlenad. mag. ANOVA an mraval-

cvladiani statistikuri analizi (Andersson, 1994; Marhold, 
2011). es meTodi gamoiyenes aseve  saxeobebis identifici-

rebisaTvis da morfologiuri variaciebis Sesafaseblad 
saxeobebis geografiul diapazonSi (Andersson, 1994;  Boyd, 
2002;  Bateman and Rudall, 2006;  Marhold, 2011;  Garcia-Cruz and 
Sosa, 2006; Jimenez-Mejias et al., 2017). 

 
1980 –  1990 – ian wlebSi foTlis morfometria ganvi-

Tarda  geometriuli morfometriis mimarTulebiT,  ris 
safuZvelsac warmoadgens organizmebisa da maTi Semadge-

neli nawilebis formis cvalebadobis analizi. geometri-

uli morfometria upiratesobas aniWebs maxasiaTeblebis 
ufro met raodenobas, vidre es SesaZlebelia da advilad 
SesamCnevia tradiciuli morfometriisTvis  (Kuhl and 
Giardina, 1982). geometriuli morfometrias aqvs farTo 
gamoiyeneba (Adams et al., 2013; Manacorda and Asurmendi, 2018) 
da rogorc tradiciuli morfometria, saxeobebis mra-

valferovnebis Seswavlis saSualebaa (Chitwood and Otoni, 
2017; Klein et al., 2017). amJamad xelmisawvdomia herbariumis 
digitalizebuli nimuSebis gamoyeneba  geometriuli mor-

fometriisTvis, mag., JSTOR– is globaluri mcenareTa mo-

nacemTa baza [https://plants.jstor.org] da SEINet nimuSebis mo-

nacemTa bazebi [http://swbiodiversity.org/seinet/collections/ 
index]. php].  
 
 
 



 

 

24 ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

foTlis nimuSis aRebis meTodi 

 
merqnian mcenareTa foTlis morfologiur-morfo-

metriuli kvlevisTvis  saWiroa foTlis nimuSebi aRebu-

li iqnas Sesabamisi meTodiT. konkretulad yvela loka-

ciaze, sadac gavrcelebulia samizne saxeoba, foTlis ni-
muSebis aReba xdeba minimum 10 xidan, romlebic erTmane-

Tisgan  daSorebulia 50 m-iT. TiToeuli xidan iReben 5-5 
zrdasrul, jansaR foTols, xis sxvadasxva adgilidan. 

aRebuli foTlebi Tavsdeba filtris qaRaldebSi an qa-
Raldis xelsaxocSi Sesabamisi warwerebiT, sadac miTiTebu-

lia saxeoba, aRebis dro da adgili. aTobiT foTlis nimuSi 
ikvreba erTad, orive mxridan muyaos qaRalSi Tavsdeba, rom 
ar dakargos foTolma forma laboratoriaSi mitanamde. 

laboratoriaSi specialur skanerze xdeba foTlebis 
digitalizacia saTiTaod. amis Semdeg iwyeba gazomvebi. 
 

 
 

muxis foTlis nimuSebis aReba velze 
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qarTuli muxisa da imeruli muxis skanirebuli foTlebi 
Quercus iberica  Stev. (QIB) _ Quercus imeretina Steven  

ex Woronow (QI)  
 
 

       
 
qarTuli nekerCxlis foTlebi 
Acer ibericum M.Bieb 

qarTuli nuSis foTlebi 
Amygdalus georgica Desf. 
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morfometruli deskriptorebi 

 
morfometriaSi gamoiyeneba makro da mikromorfologiu-

ri parametrebis, rogorc absoluturi, ise fardobiTi 
ganazomebi. winamdebare naSromSi ganxilulia tradiciu-

li makromorfometriuli gazomvebi. 
kvlevis farglebSi  ramdenime  saxeobaze: 

 imeruli muxa _ Quercus imeretina Steven ex Woronow;   

 qarTuli nekerCxali _ Acer ibericumM.Bieb;   

 SiSveli Tela _ Ulmus glabra Huds;  

 qarTuli nuSi-Amygdalus georgica Desf;.  
ganxorcielda foTlebis tradiciuli morfologiur-
morfometriuli kvleva, risTvisac gamoyenebuli iqna 
safrangeTis soflis meurneobis kvlevis  erovnuli in-
stitutis (INRA) mier  SemuSavebuli deskriptorebi 
(http://www.pierroton.inra.fr). 
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imeruli muxa _  

Quercus imeretina Steven ex Woronow 
 

saqarTveloSi muxis Svidi saxeobaa gavrcelebuli. 

muxis gvarisTvis damaxasiaTebeli foTlis deskriptore-

bi aris mravalferovani da SedarebiT rTuli. 

 
sur. 1. muxis  foTlis deskriptorebi 

 
cxrili # 1.  muxis (Quercus) foTlis deskriptorebi 

Tvladebi 

N deskriptori ganmarteba 

1 NVR interkalaruli ZarRvebis raodenoba 
marjvena mxares 
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2 NLL interkalaruli ZarRvebis raodenoba 
marcxena mxares 

3 NLR nakvTebis raodenoba marjvena mxares 

4 NLL nakvTebis raodenoba marcxena mxares 

absoluturi ganazomebi 

N deskriptori ganmarteba 

1 TLL foTlis mTliani sigrZe 

2 LP yunwis sigrZe 

3 LL foTlis firfitis sigrZe 

4 MWL foTlis maqsimaluri sigane 

5 HMW simaRle foTlis wverodan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs 

6 LLW simaRle foTlis fuZidan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs 

7 MDS sinusis maqsimaluri siRrme 

8 WHL pirveladi ZarRvidan yvelaze metad ga-
moweuli nakvTis sigane 

9 DVL manZili, pirveladi ZarRvidan yvelaze 
metad gamoweuli bibilos wveramde 

10 DS manZili, pirveladi ZarRvidan im sinu-

samde, romelic yvelaze metad gamoweu-

li nakvTis qveS mdebareobs 
11 WTL foTlis wverSi arsebuli nakvTis sigane 

12 LTL foTlis wverSi arsebuli nakvTis simaRle 

fardobiTi ganazomebi 

N deskriptori ganmarteba 

1 P% yunwis procentuli fardoba foTlis 
mTlian sigrZesTan 



 

 

29 
ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

2 HW% simaRle foTlis wverodan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs, 
procentuli fardoba foTlis mTlian 
sigrZesTan 

3 DW% maqsimalurad ganieri manZilis procentu-

li fardoba foTlis mTlian sigrZesTan 
4 MWL/MDS foTlis maqsimaluri sigane/sinusis maq-

simalur siRrmesTan 
5 LL/MWL foTlis firfitis sigrZe/foTlis maq-

simalur siganesTan 
6 HMW/MWL simaRle foTlis wverodan im pirveladi 

ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadak-

veTs/foTlis maqsimalur siganesTan 
7 LTL/WTL foTlis wverSi arsebuli nakvTis simaR-

le/foTlis wverSi arsebuli nakvTis si-
ganesTan 

8 LLW/MWL simaRle foTlis fuZidan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadak-

veTs/foTlis maqsimalur siganesTan. 
niSnebi 

N deskriptori ganmarteba 

1 PET Sebusviloba foTlis yunwze 

2 AXI Sebusviloba foTlis ubeze 

3 DOR Sebusviloba foTlis pirveladi Zar-

Rvis gayolebaze foTlis bolomde 
4 BS yunwis amonakvTis forma 

rogorc cxrilidan Cans deskriptorebi gvaqvs sami 
jgufis:  Tvladi _ daTvlilia ZarRvebis raodenoba, rac 
saxeobisTvis damaxasiaTebeli erT-erTi myari niSania da 
foTlis nakvTebis raodenoba. 
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absoluturi ganazomebia, sadac izomeba foTlis fit-

fitis sigrZe, sigane, yunwis sigrZe da sxv. 
xolo fardobiTi ganazomebia _ rodesac xdeba abso-

luturi ganazomebis Tanafardobebis dadgena, mag. foT-

lis firfitis sigrZe Sefardebuli foTlis maqsimalur 
siganesTan da sxv. 

muxis gvaridan sruli morfometriuli kvleva Catar-

da imeruli muxis populaciebze. 
imeruli muxis arealSi (imereTis regioni) aRebulia 

10 lokacia, sul 80 xe, saidanac aRebulia 400-mde foTlis 
nimuSi. 
 

cxrili # 2.  imeruli muxis  lokaciebi   
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CHDARK WiaTuris muni-

cipaliteti, 
sof. darkveTi 

24 43.31843  42.32393  557 

ZEAJ baRdaTis muni-

cipaliteti, 
ajameTis aRkve-

Tili, kvartali 
14, literi 1 

30 42.90844 42.12913 205 

ZEAJ baRdaTis muni-

cipaliteti, aja-

meTis aRkveTili, 
kvartali 19 

27 42.78719 42.13584 171 

ZEAJ baRdaTis muni-

cipaliteti, aja-

meTis aRkveTili, 
kvartali 12 

23 42.77451 42.14165 144 
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TRB Terjolis muni-

cipaliteti, 
brolis qedi 

25 42.79093 42.23009 159 

TVG tyibulis muni-

cipaliteti, 
md. wyalwiTelas 
xeoba, mowameTas 
monasterTan, 
sof. gelaTi 

6 42.74554 42.29534 232 

CHVZ WiaTuris muni-

cipaliteti 
sof. zodi 

23 43.33694 42.34583 604 

TKVO tyibulis muni-

cipaliteti,  
wyalwiTelas xe-
oba, sof.orpi-

ris mimdebared 

8 42.81908 42.32502 318 

KSF quTaisis muni-

cipaliteti, sa-
Rorias tye 

28 42.71185 42.22574 173 

TKVX tyibulis muni-

cipaliteti,  
md.wyalwiTelas 
xeoba, sof. xre-

silis mimdeba-

red 

10 42.87591 42.34473 392 

KVCHO samtrediis muni-

cipaliteti, 
sof. Wognaris 
mimdebared 

21 42.77596  42.236 168 

aRebuli monacemebiT xdeba Sedarebebi rogorc, erTi 
saxeobis Sedapopulaciebs Soris, aseve sxvadasxva monaTe-

save saxeobis populaciebs Soris. 
ganvixiloT erTi martivi ganazomiT miRebuli Sedege-

bi. muxis arealSi erT-erT lokaciaze, kerZod WiaTuris 



 

 

32 ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

sof. darkveTidan aRbuli imruli muxis foTlis nimuSe-

bis ganazomebidan qvemoT diagramaze warmodgenilia 
foTlis mTliani sigrZe yunwianad. rogorc histogrami-

dan (sur.2) Cans foTlis sigrZe yunwiT - meryeobs 6.0 sm-
dan 17.0 sm-mde, magram yvelaze maRali sixSiriT gvxvdeba 
foTlebi 8.0 sm-dan 11.0 sm-mde sigrZis. 

 

 
 

sur. 2. histograma _ imeruli muxis foTlis sigrZe  
(WiaTura, sof. darkveTi) 

 
 

maSin rodesac meore lokaciaze _ ajameTis dacul 
teritoriaze aRebuli imeruli muxis foTlis sigrZis 
histograma (sur.3) gviCvenebs, rom foTlis sigrZe aq merye-

obs 8.0 sm-dan 17.0 sm-mde, magram maqsimaluri raodenoba foT-

lebis gvaqvs 10-11 sm-is diapazonSi, aseve sixSire anu Sexvedri-

loba maRalia 8-13 sm sigrZis foTlebis.  
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sur. 3. histograma _ imeruli muxis foTlis sigrZe  

(ajameTis aRkveTili) 
 

 
sur. 4. imeruli muxis rva lokaciidan aRebuli foTlis  

nimuSebis სიგრძე  
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rogorc boqsplotidan (sur.4) Cans imeruli muxis 
foTlis sigrZe daaxloebiT erTgvarovania rvave lokaci-

aze.  yvelaze grZeli foToli (16 sm) aRmoaCnda WiaTuraSi 
sof. darkveTTan arsebul muxebs. unda aRiniSnos rom 
ajameTis aRkveTilis Semdeg imeruli muxis yvelaze kargi 
wminda koromi swored sof. darkveTTan iqna aRwerili. 

muxis sami taqsonis (Q. Imeretina  Steven ex Wor, Q. 
Pedunculiflora  K.Koch., Q. Iberica M.Bieb.) Sedarebisas foT-

lis 24 makromorfologiur maxasiaTebelze PCA analizis 
Catarebis Sedegad SeirCa statistikurad mniSvnelovani 
15 morfometruli deskriptori (4 Tvladi, 8 absolutu-

ri da 3 fardobiTi ganazomi). moxda muxis sami  saxeobis 
erTmaneTisgan  ganmasxvavebeli foTlis   niSnebis  iden-

tificireba, romelTa cvalebadoba ganpirobebulia gare-

mos klimaturi (tenianoba da temperatura) faqtorebis 
heterogenurobiT (Goginashvili et al., 2020), rac asaxulia 
qvemoT motanil diagramaze. 

 
sur. 5. saqarTveloSi temperaturisa da naleqianobis gansxave-

bul pirobebSi gavrcelebuli kavkasiuri muxis 3 taqsonis di-

agrama agebuli principul komponentebze foTlis makromor-

fologiuri niSnebis gamoyenebiT 
 _ qarTuli muxa (Q. Iberica M.Bieb)   
 _ imeruli muxa (Q. Imeretina Steven ex Wor )  

_ Walis muxa (Q. Pedunculiflora K.Koch)  
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qarTuli nekerCxali _ Acer ibericumM.Bieb 
 
 

 
     sur. 6. nekerCxlis foTlis deskriptorebi 

 
cxrili # 3.   nekerCxlis (Acer) foTlis deskriptorebi  
N  deskripto-

ri 
ganmarteba 

1 AA gverdiT bazalur da mTavar ZarRvebs Soris  
kuTxe  

2 WW foTlis firfitis sigane 
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3 LL foTlis firfitis sigrZe 

4 TLL foTlis sigrZe yunwiT 

5 PL foTlis yunwis sigrZe 

9 AR foTlis firfitis fardoba (firfitis wve-
ros fardoba/sigrZesTan) 

 
nekerCxlis magaliTze ganvixiloT foTlis firfitis 

siganis (WW) ganazomebze momzadebuli statistikuri 
gaTvlebi da Sedegebi. 
 
cxrili # 4.  qarTuli nekerCxlis lokaciebi saqarTveloSi 
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DK dedofliswyaro, 
yaSebi 

9 41.3119 46.5802 715 

DKT dedofliswyaro 
kasris wyali 

7 41.2832 46.4689 597 

DBM dedofliswyaro 
Savi mTa 

50 41.2658 46.6356 813 

BD bolnisi, disveli 28 41.4994 44.5508 647 

TS TeTriwyaro, 

 samSvilde 
8 41.5108 44.487 843 

TMB Tbilisi,  
beTaniis monast. 

17 41.6905 44.6114 780 

 
qarTuli nekerCxlis areali Zlier Seviwrovebulia, 

saxeoba gavrcelebulia fragmentulad, Setanilia saqar-

Tvelos wiTel nusxaSi da miniWebuli aqvs  mowyvladi 
taqsonis statusi (VU).  gamomdinare aqedan zogierT lo-

kaciaze mxolod ramdenime xe iqna dafiqsirebuli, Sesaba-
misad foTlis nimuSebis raodenobac naklebia. 
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Catarebuli aRwerebiT da foTlis nimuSebis ganazo-

mebis statistkurad damuSavebis Semdeg gairkva, rom yve-
laze didi zomis foTlebi aqvs bolnisis populacias, yve-
laze mcire zomis -kasriswylidan aRebuli nimuSebi aR-

moCnda. 
klimaturi pirobebis (tenianoba, temperatura) gaTva-

liswinebiT es gansxvaveba gasagebi xdeba. bolnisi yvelaze 
teniani adgilia am 6 lokacias Soris, xolo kasriswyali 
yvelaze - mSrali. 

 

   
sur. 7, 8.  qarTuli nekerCxali beTaniis eklesiis mimdebared 
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sur. 9. qarTuli nekerCxlis foTlis siganis monacemebi (sm) 

 
rogorc mocemuli boqsplotidan (sur.9) Cans bolni-

sis nimuSebSi foTlis sigane meryeobs 4.2 sm-dan 12.2 sm-
mde, maSin rodesac kasriswylis nimuSebSi es maCvenebeli 
4,8 sm-dan 8,3 sm-mdea. foTlis zomebi yvelaze stabiluri 
TeTriwyaros municipalitetis nimuSebs aRmoaCnda. 

qarTuli nekerCxlis yvelaze didi populacia aris 
dedofliswyaros municipalitetSi _ Sav mTaze, sadac 
morfologiuradac da genetikuradac meti mravalferov-

neba axasiaTebs am saxeobas. 
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SiSveli Tela _ Ulmus glabra Huds 
 

saqarTvelos foTlovan tyeebSi SiSveli Tela zRvis 
donidan ZiriTadad 700-800 m-dan 1700 m-mde izrdeba mcire 
dajgufebebis an erTeuli xeebis saxiT. 

winamdebare kvlevis farglebSi foTlis nimuSebi aRe-

buli iqna 32 lokaciidan. 
 

 
sur. 10. SiSveli Telis gavrceleba saqarTveloSi 
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sur. 11. SiSveli Telis foTlis formebi 

 
 

 
sur. 12. Telis foTlis deskriptorebi 
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cxrili #4. Telis (Ulmus) foTlis deskriptorebi 
N deskriptori ganmarteba 

1 LA foTlis firfitis farTobi 
 

2 HW 
 

foTlis firfitis maqsimaluri sigane   

3 PMPW 
 

foTlis firfitis sigrZe, romelic izo-

meba foTlis firfitis  mokle fuZidan  
dawyebuli  foTlis maqsimalur siganam-
de. 

4 PW1 
 

foTlis firfitis sigane _ firfitis 
sigrZis 50%-ze, aiReba foTlis fuZis 
mokle  nawilidan 
 

5 PW2 
 

foTlis TavSi firfitis sigane foTlis 
firfitis sigrZis 90%-ze, aiReba mokle 
firfitidan. 
 

6 PL 
 

yunwis sigrZe 
 

7 BA 
 

foTlis fuZis asimetria 

8 BL 
 

firfitis sigrZe  
 

 

SiSveli Telis  magaliTze ganvixiloT miRebuli mona-

cemebi foTlis firfitis farTobis mixedviT. 
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sur. 13. SiSveli Telis foTlis saSualo  

farTobebi (sm
2) 10 lokaciaze 

 

saxeobis aTi ZiriTadi lokaciidan aRebuli nimuSebis ga-
nazomebiT gamoangariSebulia foTlis saSualo farTobi. 
rogorc Cans yvelaze farTo foTliani Telebi izrdeba 
borjomis xeobasa da qedis municipalitetSi. 
 



 

 

43 
ffooTTlliissmmoorrffoollooggiiaa--

mmoorrffoommeettrriiiiss  ssaaffuuZZvvlleebbii  

 
sur. 14. SiSveli Telis foTlis farTobi rva lokaciaze 

warmodgenil boqsplotze (sur.14) analogiuri Sedegia 
miRebuli, borjomis xeobidan aRebuli nimuSebi yvelaze 
farTofoTliani aRmoCnda. maTi zoma meryeobs 30 sm2-dan 
200 sm2-mde. 

 

 

 

 

 

qarTuli nuSi-Amygdalus georgica Desf. 
 

qarTuli nuSi (Amygdalus georgica Desf.)  1.0 m-mde si-

maRlis buCqia. foTlebi lancetaa, 8.0 sm-mde sigrZis, 

kideebze araTanabrad xerxisebr dakbiluli. 
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sur. 15,16,   qarTuli nuSi (yvavili, foToli) 

 

 

cxrili  #5. nuSis (Amygdalus) deskriptorebi 
 

Tvladebi 

N deskriptori ganmarteba 

1 NVR interkalaruli ZarRvebis raodenoba 
marjvena mxares 

2 NLL interkalaruli ZarRvebis raodenoba 
marcxena mxares 

absoluturi ganazomebi 

N deskriptori ganmarteba 

1 LA foTlis firfirtis farTobi 

2 TLL foTlis mTliani sigrZe 

3 LP yunwis sigrZe 

4 LL foTlis firfitis sigrZe 

5 MWL foTlis maqsimaluri sigane 

6 HMW simaRle foTlis wverodan im pirveladi 
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ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs 

7 LLW simaRle foTlis fuZidan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs 

 

fardobiTi ganazomebi 

N deskriptori ganmarteba 

1 P% yunwis procentuli fardoba foTlis 
mTlian sigrZesTan 

2 HW% simaRle foTlis wverodan im pirveladi 
ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadakveTs, 
procentuli fardoba foTlis mTlian 
sigrZesTan 

3 DW% maqsimalurad ganieri manZilis procen-

tuli fardoba foTlis mTlian sigrZes-

Tan 
4 LL/MWL foTlis firfitis sigrZe/foTlis maqsi-

malur siganesTan 
5 HMW/MWL simaRle foTlis wverodan im pirveladi 

ZarRvis wertilamde, romelsac maqsima-
lurad ganieri adgilis xazi gadak-

veTs/foTlis maqsimalur siganesTan 

niSnebi 

N deskriptori ganmarteba 

1 PET Sebusviloba foTlis yunwze 

2 AXI Sebusviloba foTlis ubeze 

3 DOR Sebusviloba foTlis pirveladi ZarRvis 
gayolebaze foTlis bolomde 

4 BS yunwis amonakvTis forma 
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qarTuli nuSis sul 5 lokaciidan iqna aRebuli 

foTlis nimuSebi, maT Soris sami bunebrivi areali-

dan, xolo 2 (Tb. botanikuri baRi da sof. jiRaura) 

xelovnurad gaSenebuli nargaobidan. 

 
 
cxrili #6. qarTuli nuSis lokaciebi 

 

popu-

lacia lokacia 
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SAG sagarejo, sof. 

sarTiWala  
32 41.719749 45.180033 700 

GORI-
TDTS 

gori, sof. Te-

dowminda  
33 42.020771 44.07154 680 

MTSK mcxeTa, jiRau-

ra  
15 41.6003 44.0248 590 

TBG Tb. bot. baRi  14 41.685266 44.802304 540 

GORI. 
KVR 

gori, kverna-

kis qedi  
36 42.015 44.159 756 

     

qarTuli nuSis magaliTze ganvixiloT yunwis 

procentuli Tanafardoba foTlis mTlian sigrZes-

Tan. 
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sur. 17. qarTuli nuSis foTlis yunwis procentuli Tana-

fardoba foTlis mTlian sigrZesTan 

 

boqsflotidan (sur.17) Cans rom kvernakis qedis, bota-

nikuri baRis da jiRauras nimuSebi SedarebiT erTgvarova-

nia, xolo Tedowmindis populacia gamorCeulia foTlis 

yunwisa da mTliani sigrZis Tanafardobis Zalian didi gan-

sxvavebebiT, rac foTlis variaciebis farTo speqtrTan 

aris dakavSirebuli. 
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madliereba 

 

avtorebi madlobas uxdian SoTa rusTavelis erovnul 

samecniero fonds proeqtis "tyis genetikurad mniSvnelo-

vani saxeobebis Seswavla da taqsonomiuri identificireba 

saqarTveloSi“ xelSekrulebis #FR17_621 finansuri mxar-

daWerisTvis. aseve madlobas uxdian saqarTvelos agraru-

li universitetis satyeo saqmis magistrants rezo dobor-

jginiZes foTlis gazomvebisa da monacemebis statistikuri 

damuSavebisaTvis. 
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