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klimatis cvlilebis efeqti saqarTvelos 
semiariduli regionebis iSviaT mcenareTa 

gamravlebasa da mravalferovnebaze

saxeobis gadarCena aridul da naxevrad aridul ekosistemebSi mniSvnelovnad aris 

damokidebuli klimatis wliur fluqtuaciebze, gansakuTrebiT ki  naleqis raodenobaze, 

romelic gansazRvravs niadagSi wylis marags. biomravalferovnebaze klimatis cvlilebis 

gavlenis SefasebisaTvis SemuSavebulia simulaciuri modelebi regionaluri masStabiT. sa-

xeobis gadarCena TiTqmis mTlianad damokidebulia misi TesliT gamravlebis unarze. ucxo 

sunelis (Trigonella caerulea (L.) Ser.) magaliTze Catarebuli kvlevis Sedegebi naTlad mowmoben, 

rom reproduqciuli biomasa varirebda gansxvavebuli tenianobis pirobebSi mozard mcena-

reebSi. dasaxuli miznis misaRwevad T. caerulea–Si, Teslis gajirjvebis, gaRivebisa da aRmo-

nacenis ganviTarebis Tanmimdevrul fazebze, vsazRvravdiT wylis reJimis dinamikas, wylis 

Semcvelobas da mSral masas konstantur garemo pirobebSi. gansakuTrebuli yuradReba 

eqceoda gaRivebis procesSi siTxis eqsudaciasa da wylis Semcvelobas Soris SesaZlo ur-

TierTkavSiris gamovlenas. mcenaris am saxeobaSi Seswavlilia garemomcveli substratis 

wylis potencialis cvalebadobis gavlena Teslis gaRivebis procentulobaze. wylis defi-

citi mniSvnelovnad amcirebda mcenaris simaRles da mwife nayofebis saSualo raodenobas 

erT mcenareze, Tumca es gavlenas ar axdenda nayofis SigniT Teslwarmoqmnis raodenobriv 

xasiaTze. gaRivebis procesSi myof TeslSi wylis Semcvelobis gansazRvram aCvena, rom  dal-

bobidan me-5 sT-ze adgili hqonda am maCveneblis mcireoden klebas. es dro zustad emTxveva 

Teslidan siTxis gamosvlis moments. amis Semdeg aRar SeiniSneboda wylis Semcvelobis kle-

ba gajirjvebis, radikulas gamosvlis da aRmonacenis ganviTarebis gvian stadiebze. kvle-

vis Catareba gadawyvets semiariduli ekosistemis SenarCunebis da aRdgenis sivrcobrivi da 

temporaluri ganzomilebis mqone rogorc Teoriul, ise praqtikul sakiTxebs. misi ZiriTadi 

arsia, moaxdinos ekonomikuri mniSvnelobis mqone merqniani mcenareebis aRdgena da konser-

vacia. kvleva, klimatis cvlilebis fonze, fundamentur wvlils Seitans mcenareTa Teslwar-

moqmnis da reproduqciuli warmadobis gansazRvraSi, rasac dRemde Zalian naklebi yuradRe-

ba eqceva. xeebis mravalferovneba didwilad aris ganpirobebuli aRmonacenis da iuvenilur 

fazaSi myofi mcenareebis gvalviT gamowveuli stresiT. mSral adgilebSi aRmonacenis fa-

zaSi xeebis mxolod zogierT saxeobas SeuZlia warmatebulad ganaxorcielos fesvis norma-

luri ganviTareba da gadaurCes gvalvis negatiur gavlenas.  garda amisa, gansazRvruli iqne-

ba gavrcelebuli Teslis raodenoba, mikroklimaturi pirobebi, niadagis wylis potenciali, 

bunebaSi amorCeul nakveTebze Teslis/aRmonacenis herbiforiis done da aRmonacenTa dam-

kvidrebis procenti. biomravalferovnebis Semcirebis problema SesaZlebelia efeqturad 

iqnes gadawyvetili, Tu mcire fermeruli meurneobebi xels mihyofdnen ekonomikuri mniSv-

nelobis mqone mcenareebis kultivacias sakuTar miwaze da moamaragebdnen bazars. es Seamci-

rebs bevri gadaSenebis safrTxeSi myofi mcenaris saxeobis ukontrolo Segrovebas bunebaSi 

da wvlils Seitans biomravalferovnebis dacvaSi.

reziume
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mimdinare klimatis cvlileba ganixileba, rogorc mcenaris da cxovelis saxeobebis masi-

uri gadaSenebis gamomwvevi faqtori msoflios bevr regionSi da igi biomravalferovnebi-

saTvis yvelaze did safrTxes warmoadgens (Joshi et al., 2012). Tu klimatis daTbobis Sesaxeb ar-

sebuli Tanamedrove Sexedulebebi sworia, mosalodneli globaluri cvlileba gamoiwvevs 

dedamiwis biomravalferovnebis mniSvnelovani nawilis gaqrobas 21-e saukuneSi. IPCC–is (In-
tergovernmental Panel on Climate change) bolo drois angariSis Tanaxmad (McCarthy et al., 2001), mo-

salodnelia klimatis cvlilebis Semdgomi gagrZeleba, radgan klimatis daTboba ganpiro-

bebulia adamianis saqmianobiT. daTboba gacilebiT swrafi tempiT da moulodneli scenariT 

ganviTardeba da gamoiwvevs dramatul Sedegebs rogorc bunebaSi, ise mosaxleobaSi. adami-

anis zemoqmedeba globalur klimatze mravali faqtiT dasturdeba (Goƪ  ried et al., 2012). na-

varaudebia, rom 1990-2100 wlis periodSi moxdeba atmosferos daTboba 1.4°C-dan 5.8°C–mde, 

rac mniSvnelovnad Secvlis arsebul biosferos (Houghton et al., 2001). 
klimatis cvlileba gavlenas moaxdens yvela ekosistemaze, magram mainc daTbobisadmi 

yvelaze sensitiurad iTvleba maRalmTis da ariduli ekosistemebi, radgan aq, Sesabami-

sad, aRiniSneba garemos yvelaze dabali da yvelaze maRali temperatura (Goƪ  ried et al., 2012). 
anTropogenuri globaluri klimatis cvlilebis ekologiuri efeqti ganapirobebs im did 

interess, raTa moxdes klimatiT gamowveuli mcenareulobis struqturis cvlilebis gamov-

lena da prognozireba (Akhalkatsi, 2015). SemuSavebulia globaluri cirkulaciis modelebi, 

romlebic mosalodneli klimatis cvlilebis da amis Sedegad warmoSobili mcenareulobis 

struqturis miaxloebiT prognozirebas axdenen, magram es modelebi Zalian zogadi xasiaTi-

saa, rac ganpirobebulia iseTi konkretuli monacemebis naklebobiT, romlebic konkretul 

garemo pirobebSi mcenareTa konkretul saxeobebze aRweren mimdinare cvlilebebs da ga-

moavlenen am procesSi klimatis da adamianis zemoqmedebiT gamowveuli cvlilebebis xasiaTs 

(Larcher et al., 2010). 
navaraudebia, rom globaluri klimatis cvlilebis Sedegad gazrdili temperatura, 

aridul ekosistemebSi gamoiwvevs gvalvis sixSiris da intensivobis gazrdas. klimatis              

cvlilebiT gamowveuli zemoqmedebebis Sefasebisas gansakuTrebul yuradRebas ipyrobs 

mcenareebis gvalviT gamowveuli daRupvis SemTxvevebi da misi gamomwvevi faqtorebis ra-

odenobrivi analizi. regionaluri masStabiT gansakuTrebiT didi yuradReba eqceva zeda 

iarusis xeebis gaxmobis faqtebs, rac didwilad ganapirobebs ekosistemis tipis Secvlas da 

iwvevs ekosistemasTan asocirebuli Tvisebebis da niadagis zedapiris struqturis cvlile-

bas. es faqtebi gansakuTrebul mniSvnelobas aniWeben im aucileblobas, rom gadaudebelia 

kargad koordinirebuli, SedarebiTi kvlevebis Catareba aridul ekosistemebSi klimatiT 

gamowveuli ekologiuri cvlilebebis gamosavlenad. am mxriv, gansakuTrebiT mniSvnelova-

nia, ganxorcieldes fundamenturi kvleva da konservaciuli RonisZiebebi iSviaTi ekonomi-

kuri mniSvnelobis mqone xe-mcenareebze, romlebsac gadaSenebis safrTxe emuqrebaT. 

saxeobis gadarCena aridul da naxevrad aridul ekosistemebSi mniSvnelovnad aris 

damokidebuli klimatis wliur fluqtuaciebze, gansakuTrebiT ki - naleqis raodenobaze, 

romelic gansazRvravs niadagSi wylis marags. amasTan, naleqi am ekosistemebSi warmoadgens 

yvelaze mniSvnelovan garemo faqtors, romelic marTavs merqniani mcenareebis mniSvnelovan 

sasicocxlo procesebs. amdenad, unda vifiqroT, rom klimatis cvlilebiT gamowveuli na-

leqis raodenobis Secvlas potenciurad Zalian mkacri gavlena eqneba merqniani mcenareebis 

1 .  klimatis cvlilebis gavlenis siaxle, mizani da 
amocanebi mcenareTa mravalferovnebis SenarCunebaze
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populaciis dinamikaze. Tanamedrove klimatologiuri kvlevebis safuZvelze gamoTqmulia 

ramodenime mosazreba, Tu ra gavlenas moaxdens mosalodneli klimaturi cvlileba nale-

qis wliur raodenobaze. erTi mosazrebis Tanaxmad, aridul regionebSi 2050 wlisaTvis mo-

salodnelia naleqis wliuri raodenobis Semcireba 5–15%–iT (IPCC: Climate change 2001), sxva 

monacemebiT (Mason, Joubert, 1997) naleqis raodenoba, piriqiT, gaizrdeba 30–40%-iT. arsebobs 

agreTve Sexeduleba, romlis Tanaxmadac adgili eqneba gvalviani wlebis monacvleobas na-

leqiT mdidar wvimian periodebTan (Körner, 2008). aseTi gansxvavebuli mosazrebebis fonze,  

gansakuTrebul interess iwvevs imisi garkveva, Tu rogor moaxdenen reagirebas merqniani 

mcenareebi naleqis fluqtuaciebze.

biomravalferovnebaze klimatis cvlilebis gavlenis SefasebisaTvis, SemuSavebulia sim-

ulaciuri modelebi regionaluri masStabiT (Goƪ  ried et al., 2012). garda amisa, dadgenilia, 

rom sxvadasxva saxeoba klimatis cvlilebaze gansxvavebulad reagirebs, rac ganpirobeblia 

garemosadmi TiToeuli saxeobis Seguebis specifiurobiT (Erasmus et al., 2002; Kimeridze et al., 
2006;), Tumca dReisaTvis simulaciuri modelirebis meTodi ufro xSirad gamoyenebulia 

cxovelebis saxeobebis klimatisadmi sensitiurobis dasadgenad (Wang et al., 2002) da naklebi 

informacia arsebobs mcenareebis Sesaxeb. aqedan gamomdinare, mizanSewonilad aris miCneuli, 

SemuSavdes modeli individuri saxeobisaTvis, regionis Taviseburebebis gaTvaliswinebiT, 

klimatis cvlilebis mravalmxrivi zemoqmedebis Sesafaseblad.

saxeobis gadarCena TiTqmis mTlianad damokidebulia misi TesliT gamravlebis unarze. 

aridul da naxevrad aridul ekosistemebSi Teslwarmoqmnis da aRmonacenis damkvidrebis 

done mniSvnelovnad aris damokidebuli niadagSi wylis Semcvelobaze. gvalvian wlebSi 

niadagis tenianobis Semcireba mcenareSi iwvevs stresul mdgomareobas, rac ganapirobebs 

Teslis raodenobis Semcirebas da xarisxis daqveiTebas, xolo xangZlivma gvalvam SesaZloa 

gamoiwvios turgoris dakargva, Wknoba da mcenaris daRupva. maSin, roca zrdasruli mcena-

re ukeT aris Seguebuli gvalvasTan da grZeli fesvebis saSualebiT SeuZlia gruntis wylis 

Sewova, gaRivebuli Tesli da aRmonaceni mTlianad aris damokidebuli niadagis zedapirul 

SreSi arsebul wylis maragze, romlis raodenobac TiTqmis mTlianad ganpirobebulia nale-

qis raodenobiT. ariduli habitatis mravali saxeobis aRmonacenis damkvidreba gaZnelebu-

lia garemos aridulobiT, sadac aRmonacenebs uwevT ukve arsebul, zrdasrul mcenareebTan 

mkacri konkurencis gziT garemoSi arsebuli wylis SezRuduli maragidan tenis mopoveba. 

meore mxriv, periodulad aridul garemoSi SemTxveviT mosulma didi raodenobiT naleqma, 

SesaZloa ganapirobos xeebis intensiuri zrda da koromis simWidrovis mateba, rac gvalvis 

ganmeorebisas potenciurad gamoiwvevs saxeobaTSorisi konkurenciis gazrdas SezRuduli 

wylis resursisadmi da gazrdil mgrZnobelobas gvalvisadmi, mwerebis da paTogenebis in-

feqciebisadmi  (Körner, 2008).

2. resursebis limitaciis efeqti Teslis ganviTarebaze da 
gaRivebaze TRIGONELLA CAERULEA–Si (FABACEAE)

reproduqciuli fenologia klimatis cvlilebis mimarT yvelaze sensitiuri fenome-

nia. gvalvis efeqtis Seswavlam Trigonella caerulea (L.) Ser. (Fabaceae)–Si gamoavlina (Akhalkatsi, 
Lösch, 2005), rom reproduqciuli periodis saerTo xangrZlivoba gansxvavebul eqsperimen-

tul jgufebSi TiTqmis Tanabari iyo (sur. 1),(sur. 1), Tumca calkeuli fenologiuri fazebis xan-

grZlivoba varirebda. gvalvis pirobebSi mozard mcenareebSi gaxangrZlivebuli iyo Teslis 

formirebis faza da Semcirebuli iyo Sevsebis faza. Sedegad, gvalvis pirobebSi mozardi 
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mcenareebis Teslis mcire masa ganpirobebulia swored Teslis Sevsebis fazis xangrZli-

vobis SemcirebiT.  gaRivebis testma daadastura es mosazreba, rodesac naCvenebi iqna, rom 

gvalvis pirobebSi Camoyalibebuli Teslebis gaRivebis unari CamorCeba kontrols da tenian 

pirobebSi momwifebuli Teslebis analogiur maCvenebels. gaRivebis unaris daqveiTeba Sesa-

Zloa gamowveuli iqnes gvalvis negatiuri efeqtiT, radganac Teslis xarisxi warmoadgens 

fiziologiuri momwifebis Sedegs da miiReba Teslis Sevsebis fazaSi. mosalodnelia, rom am 

proeqtSi dagegmili eqsperimentis dros gamovlindes variabeloba calkeuli fenologiuri 

fazebis xangrZlivobaSi, rasac gavlena eqneba Teslis xarisxze da misi gaRivebis unarze.

suraTi 1. Trigonella caerulea (L.) Ser.– ucxo suneli. 

bolo dros mecnierTa sul ufro did yuradRebas ipyrobs potenciurad sicocxlisunari-

ani moumwifebeli Teslebis da nayofebis abortis fenomeni, romelsac adgili aqvs damtver-

visa da Teslis gavrcelebis fazebs Soris (Stephenson, 1984; Lester et al., 2004). ZiriTad kiTxvebs, 

romelzec pasuxi dRemde ar aris gacemuli, warmoadgens, jer erTi, is, Tu ratom warmoqmnis 

mcenare imaze bevrad met yvavils, vidre mwife nayofs da, meore, romeli nayofi da Tesli 

unda moicilos mcenarem abortis gziT, raTa maqsimalurad uzrunvelyos  deda mcenaris re-

produqciuli warmadoba. 

arsebobs gansxvavebuli mosazrebebi yvavilis da Teslis abortis meqanizmebis Taobaze. 

sxvadasxva avtori amis mizezad asaxelebs: mtvris marcvlebis deficits (Diggle et al., 2002); na-

yofisa da Teslis ganviTarebisaTvis aucilebeli resursebis raodenobriv SezRudvas (Lee, 
Bazzaz, 1982); balaxismWameli cxovelebis da mwerebis zemoqmedebas (Krupnick, Weis, 1999); paTo-
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genebis (Jones, 1976) an uaryofiTi garemo faqtorebis gavlenas (Lee, Bazzaz, 1982; Lester et al., 2004); 
populaciis sivrcobrivi struqturis da sididis efeqts (Morgan, 1999) da sxv. 

arsebobs sruliad gansxvavebuli mosazrebac, romlis Tanaxmad mdedrobiTi reproduqci-

uli warmadoba ganisazRvreba ara garegani garemo faqtorebis zemoqmedebiT an damtvervis 

deficitiT, aramed kontrolirebulia genetikurad (Casper, Wiens, 1981). aRniSnuli Teoria da-

dasturebulia ramdenime eqsperimentuli samuSaoTi, romelTa Tanaxmad STamomavlobis ga-

darCenis albaToba ganisazRvreba iseTi Sinagani faqtorebiT, rogoricaa gansxvavebuli gene-

tikuri xarisxis mqone gametofitebs an Canasaxebs Soris arsebuli konkurencia (Härdling, Nilsson, 
1999); butkos dingze mimdinare mtvris marcvlebis gadarCeva; endospermsa da Canasaxs Soris 

arsebuli urTierTkavSiri; mdedrobiTi gametofitis letaluri mutaciebi (Christensen et al., 
1998; Hosoo et al., 2005), inbridingi (Hull-Sanders et al., 2005) da bolos, mSobeli mcenaris mier gan-

xorcielebuli pirdapiri kontroli (Grossniklaus et al. 1998).  Teslkvirtebis “Warbi produqciis” 

asaxsnelad mniSvnelovania, agreTve seleqciuri abortis hipoTeza (Melser, Klinkhamer,  2001).
naCvenebia (Casper, Wiens, 1981), rom resursebis SezRudva gavlenas ar axdens Teslwarmoqm-

nis xasiaTze mcenareTa im saxeobebSi, romelTa nayofi Teslis konstantur ricxvs Seicavs. 

am mcenareebSi, naskvSi, Tavdapirvelad formirebuli Teslkvirtebis ricxvi Teslwarmoqm-

nis procesSi ganxorcielebuli abortis gziT mcirdeba konstantur ricxvamde, romelic am 

saxeobis mwife nayofisaTvis aris damaxasiaTebeli. am fenomens Teslkvirtebis abortis fiq-

sirebuli done ewodeba (Casper, Wiens, 1981). am SemTxvevaSi, Teslis aborts adgili aqvs imisgan 

damoukideblad, aris Tu ara sakmarisi raodenobiT mtvris marcvlebi an ramdenad cvaleba-

dia garemo faqtorebi. 

mcenareTa sxva saxeobebSi arsebobs naTlad gamoxatuli korelacia Teslis gamonaskvasa 

da resurebis da mtvris marcvlebis raodenobas Soris (Stephenson, 1984). unda aRiniSnos, rom 

mcenareTa umetes saxeobebSi ar arsebobs Teslkvirtebis abortis fiqsirebuli done da, am-

denad, am mcenareebSi resursebis SezRudva ganapirobebs Teslis ricxvis Semcirebas nayof-

Si. Sedegad, am saxeobebSi Teslis raodenoba nayofSi korelirebs gamoyenebadi resursebis 

raodenobasTan. 

am mosazrebebidan gamomdinare, erTwlovani parkosani mcenare T. caerulea warmoadgens 

saintereso obieqts Teslwarmoqmnis xasiaTze resursebis SezRudvis efeqtis Sesaswavlad. 

am mcenareSi, Cveulebriv, naskvSi Tavdapirvelad yalibdeba oTxi Teslkvirti da mxolod 

ori maTgani viTardeba mwife Teslad, Tumca aris mwife parkebi, sadac gvxvdeba mxolod 

erTi an sami mwife Tesli. Zalian iSviaTad simwifes aRwevs oTxive Teslkvirti da nayofSi 

oTxi Teslia. Sesabamisad, Tumca orTeslianoba ufro tipiuria T. caerulea–sTvis, ar arsebobs 

Teslkvirtebis abortis fiqsirebuli done am saxeobisaTvis da Teslis ricxvi nayofSi cva-

lebadobs, amitom sainteresoa dadgindes, damokidebuli iqneba Tu ara mwife Teslis ricxvi 

resursebis raodenobaze mocemul saxeobaSi.   

sqesobrivi gamravlebis dros mcenareebi warmoqmnil Teslis moculobas aregulireben 

maT garemoSi arsebuli gamoyenebadi resursebis Sesabamisad.  regulacia SesaZlebelia gan-

xorcieldes sami gziT: 1) Tavdapirvelad warmoqmnili yvavilebis raodenobiT; 2) Teslwar-

moqmnis procesSi ganxorcielebuli moumwifebeli nayofebis da Teslis abortiT;  3) Teslis 

masis cvlilebiT (Stephenson, 1984).

2.1 .  mcenaris zrda da yvavilobis fenologia

mcenaris simaRlis saSualo maCvenebeli, mniSvnelovnad gansxvavdeboda gansxvavebul pi-

robebSi mozard mcenareebs Soris eqsperimentuli jgufebis mixedviT (cxrili 1; sur. 2a(cxrili 1; sur. 2a). te-

nian garemoSi mozardi mcenareebi bevrad ufro maRlebi iyvnen, vidre gvalvis pirobebSi.  

mcenare yvavilobas iwyebda ivnisis Sua ricxvebSi da imtvereboda mwerebis saSualebiT. 

butkos dingze mtvris marcvlebis ricxvi varirebda individebs Soris da ar amJRavnebda 
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mcenaris simaRlisa da reproduqciuli maxasiaTeblebis saSualo maCvenebeli, mcenaris simaRlisa da reproduqciuli maxasiaTeblebis saSualo maCvenebeli, 

standartuli gadaxra da variansas erTmwkriviani analizis monacemebistandartuli gadaxra da variansas erTmwkriviani analizis monacemebi T. caerulea-T. caerulea-s s 
mcenareebSi, romlebic gansxvavebili tenianobis pirobebSi izrdeboda: kontroli, gvalvis mcenareebSi, romlebic gansxvavebili tenianobis pirobebSi izrdeboda: kontroli, gvalvis 

imitacia da teniani pirobebiimitacia da teniani pirobebi. Df Df yvela gazomvis dros samis tolia.yvela gazomvis dros samis tolia. N  N aris gazomvebis ricxvi aris gazomvebis ricxvi 

mcenareTa TviToeuli jgufisaTvismcenareTa TviToeuli jgufisaTvis, , MS MS warmoadgens rezidualur saSualo kvadratswarmoadgens rezidualur saSualo kvadrats, 

F-F-sidide gviCvenebs jgufebs Soris saSualosidide gviCvenebs jgufebs Soris saSualo variacias saSualo maCveneblebs Soris davariacias saSualo maCveneblebs Soris da P  P 
aris gansxvavebis albaToba  WeSmarit saSualo maCveneblebs Soris.aris gansxvavebis albaToba  WeSmarit saSualo maCveneblebs Soris.

niSanTviseba kontroli gvalva teniani N MS F P

mcenaris simaRle (sm) 104.48.4 90.09.5 119.513.2 25 0.27 147.0 <0.0001

yvavilis ricxvi 

yvaviledSi 
34.85.4 23.56.7 31.46.8 125 845.23 25.5 <0.0001

yvaviledis ricxvi erT 

mcenareze
53.89.4 38.910.9 60.820.8 25 9191 56.4 <0.0001

yvavilis ricxvi erT 

mcenareze
1829.9169.5 844.6101.9 1800284.8 25 1.27E 410.3 <0.0001

nayofis ricxvi erT 

yvaviledSi
30.83.1 20.54.3 28.86.1 125 530.1 28.4 <0.0001

nayofis ricxvi erT 

mcenareze
1528.4143.2 633.3117.4 1519.4  396.9 25 2.5 380.2 <0.0001

Teslkvirtis ricxvi erT 

naskvSi
3.90.3 3.90.3 4.00.3 75 0.03 0.33 0.8

Teslis ricxvi erT 

nayofSi
2.30.65 1.90.6 2.10.6 125 0.56 1.5 0.2

Sefardeba Tesli/

Teslkvirti
55.8813.1 49.2815.1 51.913.95 25 115.5 0.5 0.7

Sefardeba nayofi/

yvavili
83.55.9 73.19.4 83.311.3 25 1.76E 9.9 <0.0001

SefardebiTi 

reproduqciuli
46.811.9 35.711.3 43.113.5 25 554.1 3.3 0.02

warmadoba Teslis sigrZe 

(mm)
2.050.1 2.050.13 1.990.1 115 0.07 5.3 <0.01

Teslis mSrali wona (mg) 2.160.5 1.750.36 2.050.42 25 0.938 5.1 <0.01

Teslis wona erT 

mcenareze (gr)
7.70.5 2.150.4 6.70.6 237 1001 25 <0.0001

cxrili #1.

raime specifiur korelacias eqsperimentul jgufebTan. mtvris marcvlebis minimaluri 

ricxvi udrida 10-s da maqsimaluri iyo asze meti, saSualo ricxvi iyo 47,8  28.
reproduqciuli periodis (anu pirveli yvavilis gaSlidan bolo nayofis momwifebamde 

drois monakveTis)  xangrZlivoba daaxloebiT Tanabari  iyo   cdis   sxvadasxva   variantSi   

(52,75  0.95 dRe),   Tumca  calkeuli fenologiuri fazis xangrZlivoba varirebda (sur. 2b). (sur. 2b). 

gvalvis pirobebSi mcenareebs gaxangrZlivebuli hqondaT Teslis formirebis periodi. amave 

dros, Teslis Sevsebisa da momwifebis periodebi am ukanasknelSi Semcirebuli iyo, tenian da 

sakontrolo garemoSi mozard mcenareebTan SedarebiT. 
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suraTi 2. a) mcenaris simaRlis saSualo maCvenebeli da standartuli gadaxrasuraTi 2. a) mcenaris simaRlis saSualo maCvenebeli da standartuli gadaxra T. T. 
caeruleacaerulea–s s mcenareebSi, romlebic gansxvavebuli tenianobis pirobebSi izrdebodamcenareebSi, romlebic gansxvavebuli tenianobis pirobebSi izrdeboda.  .  

n = 25. n = 25. b) fenologiuri fazebis saSualo xangrZlivobafenologiuri fazebis saSualo xangrZlivoba T. caeruleaT. caerulea–s s mcenareebSi, mcenareebSi, 

romlebic gansxvavebuli tenianobis pirobebSi izrdebodaromlebic gansxvavebuli tenianobis pirobebSi izrdeboda. .  n = 25.n = 25.

reproduqciis maxasiaTeblebi ganisazRvreboda TviToeul eqperimentul jgufSi (cxri-(cxri-

li 1)li 1). mniSvnelovani sxvaoba iqna nanaxi Tavdapirvelad formirebuli yvavilebisa da mwife 

nayofebis raodenobebs Soris, gansxvavebul jgufebSi (cxrili 1, sur. 3a),(cxrili 1, sur. 3a), Tumca bonfero-

nis testma aCvena, rom tenian garemoSi mozardi mcenareebi am parametrebiT mniSvnelovnad 

ar gansxvavdeboda kontrolisagan (sur. 3a). wrfivi korelacia iqna nanaxi Tavdapirvelad 

formirebuli yvavilebis ricxvsa da mcenaris simaRles Soris  (sur. 3b). (sur. 3b).   

suraTi 3.suraTi 3. a)a) T. caeruleaT. caerulea–s erT mcenareze yvavilis da nayofis saSualo ricxvi da standar-s erT mcenareze yvavilis da nayofis saSualo ricxvi da standar-

tuli gadaxra, romlebic gansxvavebuli tenianobis pirobebSi izrdeboda. SemaerTebeli tuli gadaxra, romlebic gansxvavebuli tenianobis pirobebSi izrdeboda. SemaerTebeli 

xazi vizualurad gviCvenebs erT mcenareze nayofis saSualo ricxvebs Soris arsebul gan-xazi vizualurad gviCvenebs erT mcenareze nayofis saSualo ricxvebs Soris arsebul gan-

sxvavebas eqsperimentul jgufebSisxvavebas eqsperimentul jgufebSi. n = 25. n = 25. b)  korelacia mcenaris simaRlesa da erT mcena-b)  korelacia mcenaris simaRlesa da erT mcena-

reze yvavilis ricxvs Soris. monacemebireze yvavilis ricxvs Soris. monacemebi T. caeruleaT. caerulea–s yvela eqsperimentuli jgufisaTvis s yvela eqsperimentuli jgufisaTvis 

erTad aris mocemuli. grafikze naCvenebia wrfivi regresiis maCveneblebierTad aris mocemuli. grafikze naCvenebia wrfivi regresiis maCveneblebi. . n = 75.n = 75.
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mwife  nayofebis  ricxvi  aseve  korelirebda mcenaris simaRlesTan (sur. 4a)(sur. 4a). miRebuli iqna 

naTeli statistikuri dadastureba imisa, rom mwife nayofebis raodenoba damokidebuli iyo 

Tavdapirvelad formirebuli yvavilebis ricxvze (sur. 4b)(sur. 4b).

suraTi 4. a)suraTi 4. a) korelacia mcenaris simaRlesa da erT mcenareze nayofis ricxvs Soris. mo-korelacia mcenaris simaRlesa da erT mcenareze nayofis ricxvs Soris. mo-

nacemebinacemebi T. caeruleaT. caerulea–s yvela eqsperimentuli jgufisaTvis erTad aris mocemuli. grafikze s yvela eqsperimentuli jgufisaTvis erTad aris mocemuli. grafikze 

naCvenebia wrfivi regresiis maCveneblebinaCvenebia wrfivi regresiis maCveneblebi. . n = 75.n = 75. b) korelacia erT mcenareze yvavilis da  b) korelacia erT mcenareze yvavilis da 

nayofis ricxvebs Soris. monacemebinayofis ricxvebs Soris. monacemebi T. caeruleaT. caerulea–s yvela eqsperimentuli jgufisaTvis er-s yvela eqsperimentuli jgufisaTvis er-

Tad aris mocemuli. grafikze naCvenebia wrfivi regresiis maCveneblebiTad aris mocemuli. grafikze naCvenebia wrfivi regresiis maCveneblebi. . n = 75. n = 75. 

amisgan gansxvavebiT, mwife Teslebis raodenoba ar amJRavnebda korelacias Tavdapirve-

lad formirebuli Teslkvirtebis ricxvTan (Pearson r² = 0.0003, n = 100, P = 0.85). eqsperimentul 

jgufebSi TiTqmis ar varirebda Teslkvirtebis ricxvi erT naskvSi da mwife Teslebis ricxvi 

erT nayofSi (cxrili 1, sur. 5a)(cxrili 1, sur. 5a).  nayofisa da yvavilebis ricxvebis Sefardeba ufro dabali iyo 

gvalvis pirobebSi mozard mcenareebSi (cxrili 1, sur. 5b)(cxrili 1, sur. 5b), Tumca Teslis da Teslkvirtebis 

ricxvebis Sefardeba mniSvnelovnad ar gansxvavdeboda eqsperimentul jgufebs Soris (cxri-(cxri-

li 1, sur. 5b)li 1, sur. 5b). Sesabamisad, fardobiTi reproduqciuli warmadoba ufro dabali iyo gvalvis 

pirobebSi mozard mcenareebSi, Tumca es parametri ar amJRavnebda mniSvnelovan statisti-

kur sxvaobas jgufebs Soris (cxrili 1, sur. 5b)(cxrili 1, sur. 5b). 

suraTi 5. a) erT naskvSi Teslkvirtis da erT nayofSi Teslis saSualo ricxvi da stan-suraTi 5. a) erT naskvSi Teslkvirtis da erT nayofSi Teslis saSualo ricxvi da stan-

dartuli gadaxradartuli gadaxra T. caeruleaT. caerulea–s mcenareebSi, romlebic gansxvavebuli tenianobis pirobeb-s mcenareebSi, romlebic gansxvavebuli tenianobis pirobeb-

Si izrdeboda. SemaerTebeli xazi vizualurad gviCvenebs erT nayofSi Teslebis saSualo Si izrdeboda. SemaerTebeli xazi vizualurad gviCvenebs erT nayofSi Teslebis saSualo 

ricxvebs Soris arsebul gansxvavebas eqsperimentul jgufebSiricxvebs Soris arsebul gansxvavebas eqsperimentul jgufebSi. . n = 25. n = 25. b) nayofi/yvavilis b) nayofi/yvavilis 

da Tesli/Teslkvirtis Sefardebebi da fardobiTi reproduqciuli warmadoba (saSualo da Tesli/Teslkvirtis Sefardebebi da fardobiTi reproduqciuli warmadoba (saSualo 

procenti da standartuli gadaxra)procenti da standartuli gadaxra) T. caeruleaT. caerulea–s mcenareebSi, romlebic gansxvavebuli s mcenareebSi, romlebic gansxvavebuli 

tenianobis pirobebSi izrdeboda.tenianobis pirobebSi izrdeboda. n = 25. n = 25. 
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Teslebis ricxvis gansazRvram erT nayofSi gamoavlina erT, or, sam da oTxTesliani na-

yofebis Sexvedrulobis  garkveuli kanonzomiereba gansxvavebul eqsperimentul jgufebSi 

(sur. 6)(sur. 6). erTTesliani nayofebi umTavresad gvalvis pirobebSi mozard mcenareebSi gvxvde-

boda, xolo kontrolSi da tenian garemoSi aRiniSnebida ufro meti - sami da iSviaTad oTx-

Tesliani nayofebi. 

suraTi 6. nayofis procenti, romelic gansxvavebuli raodenobis Tes-suraTi 6. nayofis procenti, romelic gansxvavebuli raodenobis Tes-

lebs Seicavslebs Seicavs T. caeruleaT. caerulea–s mcenareebSi, romlebic gansxvavebuli tenianobis s mcenareebSi, romlebic gansxvavebuli tenianobis 

pirobebSi izrdebodnenpirobebSi izrdebodnen. n = 125.n = 125.

Teslis sigrZe da masa statistikurad mniSvnelovan sxvaobas amJRavnebda eqsperimentul 

jgufebs Soris (cxrili 1)(cxrili 1). Teslis masa erT mcenareze yvelaze meti iyo kontrolSi (sur. 7a)(sur. 7a), 

gvalvis pirobebSi mozard mcenareebSi ki - yvelaze dabali. teniani garemo ar ganapirobebda 

Teslis masis gazrdas kontrolTan SedarebiT. Teslis masa erT mcenareSi korelirebda na-

yofebis ricxvTan (sur. 7b), (sur. 7b), Tumca igi gavlenas ar axdenda individuri Teslis masaze da sigrZeze. 

amasTan, aRsaniSnavia is faqtic, rom Teslis sigrZe ar korelirebda Teslis mSral wonasTan.

d mnmnmnmnnniiSiSvnvnelelovovanann sxvaobas amJRava nebda eqsperimimmimmennenentututulll 

2.3. Teslis masa da zoma

suraTi 7. a) erT mcenareze Teslis wonis saSualo maCvenebeli da standartuli suraTi 7. a) erT mcenareze Teslis wonis saSualo maCvenebeli da standartuli 

gadaxragadaxra T. caeruleaT. caerulea–s mcenareebSi, romlebic gansxvavebuli tenianobis pirobebSi izrde-s mcenareebSi, romlebic gansxvavebuli tenianobis pirobebSi izrde-

boda.boda. n = 25.  n = 25. b) korelacia erTi mcenaris nayofis ricxvsa da Teslis wonas Soris. mona-b) korelacia erTi mcenaris nayofis ricxvsa da Teslis wonas Soris. mona-

cemebicemebi T. caeruleaT. caerulea–s yvela eqsperimentuli jgufisaTvis erTad aris mocemuli. grafikze s yvela eqsperimentuli jgufisaTvis erTad aris mocemuli. grafikze 

naCvenebia wrfivi regresiis maCveneblebinaCvenebia wrfivi regresiis maCveneblebi.  .  n n = 75.= 75.
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2.4. Teslis gaRivebis unari

Teslis gaRivebis testma aCvena, rom gajirjvebuli Teslebis ricxvi, yvela eqsperimen-

tul jgufSi, Warbobda gaRivebuli Teslebis ricxvs (sur. 8sur. 8). yvelaze dabali gaRivebis pro-

centi gaaCndaT gvalvis pirobebSi mozardi mcenareebis Teslebs. 

suraTi 8suraTi 8. gajirjvebuli da gaRivebuli Teslebis saSualo ricxvi da stan- gajirjvebuli da gaRivebuli Teslebis saSualo ricxvi da stan-

dartuli gadaxradartuli gadaxra T. caeruleaT. caerulea–s mcenareebSi, romlebic gansxvavebuli teniano-s mcenareebSi, romlebic gansxvavebuli teniano-

bis pirobebSi izrdeboda.bis pirobebSi izrdeboda. n = 5.n = 5.

2.5. wylis deficitis efeqti reproduqciuli 
biomasis dagrovebaze

T. caerulea–s magaliTze Catarebuli kvlevis Sedegebi naTlad mowmoben, rom reproduqci-

uli biomasa varirebda gansxvavebuli tenianobis pirobebSi mozard mcenareebSi. wylis defi-

citi mniSvnelovnad amcirebda mcenaris simaRles da mwife nayofebis saSualo raodenobas 

erT mcenareze, Tumca es gavlenas ar axdenda Teslwarmoqmnis raodenobriv xasiaTze nayofis 

SigniT. Teslebis saSualo ricxvi erT nayofSi ar amJRavnebda statistikurad mniSvnelo-

van sxvaobas eqsperimentul jgufebs Soris. SesaZlebelia davaskvnaT, rom wylis limitacia 

ufro did gavlenas axdenda erT mcenareSi momwifebuli nayofebis saSualo ricxvze, vidre 

erT nayofSi ganviTarebuli Teslebis raodenobaze. 

Teslis aborti T. caerulea–Si ar iyo ganpirobebuli garemo pirobebiT.   naCvenebia (Stephen-
son, 1984), rom Phaseolus coccineus–s SeuZlia ganaxorcielos potenciurad sicocxlisunariani 

Teslebis aborti. cnobilia, agreTve, rom moumwifebeli Teslebis aborti Melilotus offi  cinalis-
Si ar aris damokidebuli Teslkvirtis struqturul anomaliebTan da mtvris marcvlebis 

deficitTan, aramed kontrolirebulia deda mcenaris  mier (Akhalkatsi et al., 1999). 
atamSi meore Teslkvirtis degeneracia xorcieldeba pirveli Teslkvirtis ganayofiere-
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bamde da warmoadgens ganviTarebis maregulirebeli procesis, e.w. Teslkvirtis programire-

buli seleqciis Sedegs da ar aris damokidebuli damtvervaze (Rodrigo, Herrero, 1998). es mo-

nacemebi imaze miuTiTebs, rom Teslkvirtebis aborti da nayofSi ganviTarebuli Teslebis 

saboloo ricxvi SesaZloa ganpirobebuli iyos Sinagani faqtorebiT, rac ar ukavSirdeba 

resursebis an mtvris marcvlebis limitacias. 

 Cvens mier miRebuli Sedegebi, agreTve miuTiTebs, rom T. caerulea–Si resursebis limitacia 

iwvevs Teslwarmoqmnis raodenobriv cvlilebas nayofebis ricxvis SemcirebiT da ara nayo-

fis SigniT ganviTarebuli Teslebis ricxvis cvlilebiT. 

 erTwlovani mcenareebis reaqcia resursebis droebiT limitaciaze da misi kompensaciis 

meqanizmebi reproduqciis warmatebiT gansaxorcieleblad ZiriTadad or kategoriad Se-

iZleba daiyos. pirveli, roca resursebis limitacia imdenad mniSvnelovania, rom is iwvevs 

normaluri Teslwarmoqmnis procesis SezRudvas. am SemTxvevaSi, reproduqciuli organo-

ebis meristemebis ganviTarebis procesi Cerdeba an isini gardaiqmneba vegetaciuri organo-

ebis meristemebad. meore SemTxvevaSi, rodesac resursebis limitaciis efeqti ufro umniS-

vneloa, mcenaris reaqcia gamoxatulia Teslis masis da ricxvis SemcirebiT, yvavilebis  da 

nayofebis abortis gziT (Stephenson, 1984). 
 Cvens mier Catarebulma kvlevam cxadhyo, rom wylis deficitis pirobebSi mozardi mcena-

reebi inviTareben yvavilebis ufro nakleb ricxvs, vidre es tenian garemoSi mozard da sa-

kontrolo jgufebSi gvxvdeba. unda vifiqroT, rom permanentuli gvalvis pirobebSi mcenare 

aCerebs reproduqciuli meristemebis ganviTarebis process. 

 unda aRiniSnos, rom Tavdapirvelad formirebuli yvavilebis ricxvis Semcireba, 

resursebis limitaciis fonze, farulTeslovani mcenareebisaTvis ar warmoadgens erTad-

erT strategias. magaliTad, ganaTebis limitacias aranairi efeqti ara aqvs yvavilebis ini-

ciaciaze, magram ganapirobebs nayofebis abscizs Styrax obassia–Si (Kato, Hiura, 1999). msgavsi 

SemTxveva aRwerilia Brassica napus-Si, sadac maRali temperaturis zemoqmedeba amcirebs mom-

wifebuli Teslebis raodenobas, magram ar moqmedebs Tavdapirvelad warmoqmnili yvavilebis 

ricxvze (Lester et al., 2004). Cvens mier Seswavlil SemTxvevaSi, gvalvis dros, agreTve matu-

lobda yvavilebis aborti.

 mcenaris bevr saxeobaSi, gansakuTrebiT erTwlovanebSi, romelTa arseboba mTlianad 

damokidebulia TesliT gamravlebaze, didi zomis individebi warmoqmnian met Tesls, 

vidre mcire zomis mcenareebi. mcenaris zoma SesaZloa gansazRvruli iyos rogorc garemo 

pirobebiT, aseve warmoadgendes genetikur niSans. izoenzimebis analizma Stephanomeria exi-
gua subsp. coronaria-Si (Compositae)  aCvena (GoƩ lieb, 1977), rom didi da mcire zomis mcenareebis 

genotipebi mniSvnelovnad ar gansxvavdeboda erTmaneTisagan da, rom progenebis zomebi da 

zrdis xasiaTi msgavsi iyo. aseTi genetikuri msgavseba imis niSania, rom mcenaris zoma da gam-

ravlebis unari iseTi maRali plastiurobis mqone mcenareebSi, rogorsac erTwlovnebi war-

moadgenen, pirvel rigSi ganpirobebulia garemo faqtorebiT da ar warmoadgens evoluci-

uri cvalebadobis safuZvels. meores mxriv, rodesac mcenaris zomis cvlileba genetikuri 

gansxvavebiT aris gamowveuli, am SemTxvevaSi SeiZleba didi da patara zomis mcenareebi ar 

gansxvavdebodes reproduqciis xasiaTiT.

 Cvens mier Catarebul gamokvlevaSi reproduqciuli biomasis cvlileba, gansxvavebul 

eqsperimentul jgufebSi, damokidebuli unda iyos mcenaris zomebTan, rac, Tavis mxriv, 

ganpirobebulia wylis deficitiT da, Sesabamisad, gansxvavebuli raodenobis resursebis ar-

sebobiT.



sufTa garemosufTa garemo1414

www.orkisi.ge  

reproduqciuli periodis saerTo xangrZlivoba gansxvavebul eqsperimentul jgufeb-

Si TiTqmis Tanabari iyo, Tumca calkeuli fenologiuri fazebis xangrZlivoba varirebda. 

gvalvis pirobebSi mozard mcenareebSi gaxangrZlivebuli iyo Teslis formirebis faza. es 

SesaZloa gamowveuli iyos igive mizeziT, romelic aRwerilia simindisaTvis, roca wylis 

deficiti iwvevda endospermis ganviTarebis adreuli stadiebis inhibirebas ujredebis da-

yofis fazis gaxangZlivebis gamo. es, Tavis mxriv, ganpirobebuli iyo endospermSi abscizis 

mJavis raodenobis SemcirebiT. yvavilobis xangrZlivobaze fiziologiuri kontrolis arse-

boba nanaxia Arabidopsis thaliana-Sic (Welch et al., 2003). 
meore mxriv, gvalva, kontrolTan SedarebiT, iwvevda Teslis Sevsebis fazis daCqarebas T. 

caerulea–Si.  naCvenebia (Ober et al., 1991), rom simindSi Teslis Sevsebis fazis Semokleba gan-

apirobebs Teslis saboloo masis Semcirebas, radgan wylis deficiti amcirebs saxameblis aku-

mulaciis dones, ADP-glukozis saxameblad gardaqmnis aqtivobis daTrgunvis gziT. SesaZloa, 

rom T. caerulea–Si gvalvis pirobebSi mozardi mcenareebis Teslis mcire masa ganpirobebulia 

swored Teslis Sevsebis fazis xangrZlivobis SemcirebiT.  

r pr q p r s s r xxxxx n rZ b nsx b qsp rrrrrrr m nntt

2.6.  wylis deficitis efeqti reproduqciul fenologiaze

2.7. wylis deficitis efeqti Teslis masaze 
da gaRivebis unarze

 cnobilia, rom mSrali wonis dagroveba TeslSi SesaZloa limitirebuli iyos iseTi  gare-

gani faqtorebiT, rogoricaa maRali temperatura, sinaTlisa da wylis deficiti (Stephenson, 
1984). T. caerulea–s mwife Tesli, bevri parkosnisagan gansxvavebiT, Seicavs endosperms. es da-

maxasiaTebelia am gvaris sxva warmomadgenlebisaTvisac (Stephenson, 1984),  Tumca lebnebs 

ukavia mwife Teslis mniSvnelovani moculoba. amdenad, Teslis masa ZiriTadad ganpirobebu-

lia lebnebis sididiT, rac gaRivebis adreul stadiebze mniSvnelovania mcenaris warmate-

buli ganviTarebisaTvis. gvalvis Sedegad warmoqmnil msubuq Teslebs, rasakvirvelia, Semci-

rebuli unda hqondes gaRivebis unari da aRmonacenis damkvidrebis perspeqtiva.

 gaRivebis testma daadastura es mosazreba, rodesac naCvenebi iqna, rom gvalvis pirobeb-

Si Camoyalibebuli Teslebis gaRivebis unari CamorCeba kontrols da tenian pirobebSi mom-

wifebuli Teslebis analogiur maCvenebels. gaRivebis unaris daqveiTeba SesaZloa gamowve-

uli iqnes gvalvis negatiuri efeqtiT, radganac Teslis xarisxi warmoadgens fiziologiuri 

momwifebis Sedegs da miiReba Teslis Sevsebis fazaSi (Sinniah et al., 1998). 
 wylis deficitma Teslis ganviTarebis terminalur fazaSi SesaZloa gamoiwvios tenis 

zedmeti dakargva, rodesac TeslSi mimdinareobs e.w. „momwifebis gamoSroba” (maturaƟ on drying) 
da, Sesabamisad, Seamciros Teslis xarisxis maCvenebeli. es, Tavis mxriv, gamoiwvevs Teslis 

gaRivebis unaris Semcirebas. amgvarad, unda vivaraudod, rom wylis deficits mniSvnelovani 

uaryofiTi efeqti aqvs T. caerulea–s Teslis Sevsebis da momwifebis fazebze, radganac igi moq-

medebs Teslis desikaciis dros mimdinare fiziologiur procesebze da ganapirobebs dabali 

xarisxis Teslis warmoqmnas. 

 miRebuli Sedegebi miuTiTebs, rom wylis deficiti amcirebs Tavdapirvelad formire-

buli yvavilebis da nayofebis ricxvs T. caerulea-Si da zrdis yvavilebis abortis dones. ufro 

meti, mwife Teslis saerTo ricxvi erT mcenareze, maTi masa da gaRivebis unari mniSvnelovnad 

mcirdeba. unda vivaraudoT, rom T. caerulea–s ar gaaCnia efeqturi adaptaciis meqanizmi, ro-

melic gvalvis pirobebSi misi warmatebuli reproduqciis garanti iqneboda.  rac Seexeba te-

nianobis momatebas kontrolTan SedarebiT, igi ar iwvevda Teslis raodenobrivi da xarisxo-

brivi maCveneblebis matebas. es ki imaze miuTiTebs, rom resursebis SeTvisebis done mcena-

reSi SezRudulia da Seesatyviseba mis bunebriv saarsebo garemos.  
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3. wylis reJimi da zrdis Taviseburebebi Teslis 
gaRivebisa da aRmonacenis ganviTarebisas 

TRIGONELLA CAERULEATRIGONELLA CAERULEA (L.) SER. (FABACEAE) (L.) SER. (FABACEAE)-Si

wyali, sxva fizikur garemo faqtorebTan erTad, mniSvnelovan rols asrulebs Teslis 

gaRivebis procesis iniciaciisa da aRmonacenis ganviTarebisaTvis. Teslis mier wylis Sewova 

gaRivebis sawyisi safexuria da ganpirobebulia Teslisa da niadagis wylis potencialebs So-

ris arsebuli sxvaobiT. aqedan gamomdinare, aRmonacenis damkvidreba konkretul adgilze 

SesaZloa SezRuduli iyos sustratis wylis potencialiT, romelic mniSvnelovnad unda gan-

sxvavdebodes Teslis wylis potencialisagan da gansazRvravdes wylis SeTvisebis intensivo-

bas gaRivebis procesSi. T. caerulea-s Teslis gaRivebis xangrZlivoba, kontrolTan SedarebiT, 

mniSvnelovnad izrdeboda, rodesac substratis wylis potenciali mcirdeboda -0.5 megapas-

kalamde (Akhalkatsi, Lösch, 2001). Senelebas ganicdida ara marto radikulas gamosvlis dro, 

aramed aRmonacenis zrdis tempi. am cvlilebebma SesaZloa sakmaod dramatuli roli Seasru-

los bunebaSi aRmonacenis damkvidrebisas, radganac mokle radikula stresul pirobebSi aR-

moCndeba niadagis zedapiris swrafad gamoSrobisas wylis deficitis dros. am proeqtSi Cven 

SevamowmebT laboratoriul pirobebSi Sesaswavli saxeobebis moTxovnilebas substratis 

wylis potencialze da ganvsazRvravT zRvrul maCvenebels, romelic aucilebelia maTi Tes-

lis gaRivebisaTvis. es ki saSualebas mogvcems movaxdinoT saxeobis gadarCenis bedis prog-

nozireba, klimatis cvlilebiT gamowveuli niadagis tenianobis Secvlis SemTxvevaSi.

saqarTvelos ariduli regionebis umetesoba – Siraqi, ivris zegani, Sida da qvemo qarT-

lis naxevrad udabnos biomebi, mesxeTis qserofituli habitatebi da sxv. wylis SezRudul 

marags Seicavs (Nakhutsrishvili, 2013), amitom naleqis raodenobis mcire cvlilebamac SeiZleba 

gavlena moaxdinos maT biologiur komponentze, romelic ganapirobebs sakvebis da wylis 

cikls da energiis brunvas am biomebSi. imisaTvis, rom Seiqmnas klimatis cvlilebis gavle-

nis modeli mcenaris reproduqciaze da am ekosistemis wyliT momaragebaze, mniSvnelovania 

bunebrivi balansis dadgena, romelic arsebobs wylis limitaciasa da saxeobis gamravlebas 

Soris. miuxedavad imisa, rom aridul da naxevrad aridul regionebs xmeleTis mTliani far-

Tobis mesamedi ukavia, am sistemaSi Zalian cota kvlevaa Catarebuli globaluri daTbobis 

efeqtis asaxsnelad da, Sesabamisad, es naSromi did wvlils Seitans am mniSvnelovani proble-

mis gadaWraSi.

T. caerulea erTwlovani sanelebeli parkosani mcenarea (Nakhutsrishvili, 2013). mas Teslis 

gaRivebisaTvis Zalian mokle dro sWirdeba, amitom igi moxerxebuli obieqtia, laboratori-

ul pirobebSi, Teslis gaRivebisa da aRmonacenis ganviTarebis Taviseburebebis Sesaswavlad. 

aRsaniSnavia, rom es procesebi am saxeobaSi dRemde ar yofila gamokvleuli. winaswari mona-

cemebiT, T. caerulea-s orTodoqsuli mwife Tesli Seicavs endosperms, rac parkosnebisaTvis 

uCveuloa, magram damaxasiaTebelia am gvaris sxva warmomadgenlebisaTvis. 

orTodoqsuli Tesli momwifebisas ganicdis dehidratacias da gamoSrobisadmi tole-

rantuli xdeba (Farrant et al., 1997), rac warmatebuli adaptaciis Sedegs warmoadgens. igi ga-

napirobebs mcenaris gadarCenas araxelsayrel garemo pirobebSi da SesaZlebels xdis zrdis 

procesis dawyebas axali individis damkvidrebisaTvis xelsayrel dros. rekalcitrantuli 

Teslebisagan gansxvavebiT, orTodoqsul TeslSi samarago nivTierebis raodenoba Zalian 

mcirea da aRmonaceni ganviTarebis adreul fazaSive iwyebs mineralebis, naxSirbadisa da 

wylis garedan SeTvisebas. 

Teslis gaRivebisaTvis wylis reJimis mniSvnelobis Sesaxeb arsebuli gamokvlevebi ZiriTa-

dad fokusirebulia garemos tenianobis gavlenaze, gaRivebis procesSi myofi Teslis ganvi-

Tarebis Taviseburebebze (Bradford, 1995). gansakuTrebiT didi yuradReba eTmoboda Teslisa 

da niadagis wylis reJimebis urTierTkavSirsa (Whalley et al., 1998) da niadagis tenianobis mniS-

vnelobis Seswavlas Teslis gaRivebisaTvis (Larcher et al., 2010). 



sufTa garemosufTa garemo1616

www.orkisi.ge  

Teslis mier wylis Sewova gaRivebis sawyisi safexuria da ganpirobebulia Teslisa da 

niadagis wylis potencialebs Soris arsebuli sxvaobiT. Sesabamisad, mSrali Teslis wylis 

potenciali Zalian dabali unda iyos, raTa man SeZlos niadagidan wylis Sewova (Roberts, El-
lis, 1989). aqedan gamomdinare, aRmonacenis damkvidreba konkretul adgilze SesaZloa Sez-

Ruduli iyos sustratis wylis potencialiT, romelic mniSvnelovnad unda gansxvavdebodes 

Teslis wylis potencialisagan da gansazRvravdes wylis SeTvisebis intensivobas gaRivebis 

procesSi (Swagel et al., 1997). 
arsebobs gaRivebis procesis iniciaciisaTvis aucilebeli substratis wylis potencialis 

zRvruli done, romelic mcenaris sxvadasxva saxeobebisaTvis gansxvavebulia da damokide-

bulia TviTon TeslSi arsebuli wylis potencialis sidideze (Larcher et al., 2010). winamdebare 

TavSi aRwerilia T. caerulea–s Teslebis gaRivebis Taviseburebebi manitolis gansxvavebuli 

wylis potencialis mqone xsnarebis gamoyenebiT. Cven gvsurda dagvedgina substratis wylis 

potencialis sididiT gamowveuli SezRudvebis xasiaTi Teslis gaRivebasa da aRmonacenis 

zrdaze.  

monacemebi, farulTeslovani mcenareebis Teslis gaRivebisa da aRmonacenis qsovilebis 

zrdis procesSi arsebuli wylis reJimis Sesaxeb, ZiriTadad Seexeba hidrataciis Sedegad 

stimulirebuli metabolizmis Taviseburebebs (Lösch, 1993, 1995). wylis reJimis Seswavlisas 

gansakuTrebuli yuradReba eTmoboda ujredis sigrZeSi zrdis procesis kvlevas mozard aR-

monacenSi (Larcher et al., 2010). 
avtoris mier Seswavlili iqna garemos stresuli faqtorebis gavlena aRmonacenis wylis 

reJimze (Johnson et al., 1996). naCvenebi iqna mcenaris sxvadasxva saxeobis TeslSi wylis Sem-

cvelobis raodenobrivi cvalebadoba, magram SedarebiT mcire yuradReba daeTmo wylis re-

Jimis parametrebis cvalebadobis Seswavlas Teslis gajirjvebis, gaRivebisa da aRmonacenis 

Camoyalibebis Tanamimdevrul stadiebze. winamdebare naSromi warmoadgens imis mcdelobas, 

rom konstantur eqsperimentul pirobebSi T. caerulea–s Teslisa da aRmonacenis qsovilebSi 

gansazRvruli iqnes wylis reJimis cvalebadobis dinamika, gajirjvebis, gaRivebis da aRmona-

cenis zrdis procesebSi mimdinare morfogenezis dros.  

gajirjvebis adreul stadiaze adgili aqvs Teslis qsovilebidan garemomcvel sivrceSi 

siTxis eqsudacias (Bradford, 1995). navaraudebia, rom gaRivebis procesSi myofi Teslidan, mem-

branebis darRvevis Sedegad, gamoiyofa gansxvavebuli qimiuri nivTierebebi (Dell’Aquila, Dituri, 
1995). gansxvavebuli mosazrebaa gamoTqmuli zogierTi parkosanis Teslidan gamoJonili feno-

luri nivTierebebis rolze, romelTa gamoyofa xdeba aqtiurad, ZiriTadad Canasaxis ujrede-

bidan  (Bekkara et al., 1998). isini moqmedeben rogorc qemoatraqtantebi, iwveven koJris formirebis 

genebis transkribciis inducirebas da stimulireben Rhizobium-sa da parkosan mcenares Soris 

simbiozisa da mikorizuli asociaciis warmoqmnas (Phillips et al., 1995), Tumca ar aris cnobili, 

aqvs Tu ara gavlena siTxis eqsudacias wylis Semcvelobaze Teslis qsovilebSi. Cven gavzomeT 

wylis Semcveloba da mSrali masa gaRivebis procesSi myof T. caerulea–s TeslebSi, raTa gangves-

azRvra qsovilebSi wylis Semcvelobis SesaZlo cvlileba siTxis gamoJonvis dros. 

dasaxuli miznis misaRwevad, Teslis gajirjvebis, gaRivebisa da aRmonacenis ganviTarebis 

Tanmimdevrul fazebze T. caerulea–Si vsazRvravdiT wylis reJimis dinamikas, wylis Semcve-

lobas da mSral masas konstantur garemo pirobebSi. gansakuTrebuli yuradReba eqceoda 

gaRivebis procesSi siTxis eqsudaciasa da wylis Semcvelobas Soris SesaZlo urTierTkav-

Siris gamovlenas.  Seswavlilia garemomcveli substratis wylis potencialis cvalebadobis 

gavlena Teslis gaRivebis procentulobaze mcenaris am saxeobaSi.

T. caerulea–Si pirobiTad ganisazRvra Teslis gaRivebisa da aRmonacenis ganviTarebis Sem-

degi fenologiuri stadiebi: gajirjveba, gaRiveba, zrda, aRmonaceni, pirveli foToli da 

meore foToli (sur. 9).  (sur. 9). 
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suraTi 9suraTi 9. T. caeruleaT. caerulea–s Canasaxis da aRmonacenis ganviTarebis stadiebis - ga-s Canasaxis da aRmonacenis ganviTarebis stadiebis - ga-

jirjveba, gaRiveba da aRmonacenis ganviTareba, saSualo xangrZlivoba. mcena-jirjveba, gaRiveba da aRmonacenis ganviTareba, saSualo xangrZlivoba. mcena-

ris digitaluri gamosaxulebebi warmosaxavs ZiriTad morfologiur niSnebs, ris digitaluri gamosaxulebebi warmosaxavs ZiriTad morfologiur niSnebs, 

romelic mcenares Sesabamisi ganviTarebis stadiaze gaaCniaromelic mcenares Sesabamisi ganviTarebis stadiaze gaaCnia. n = 20.n = 20.

TiToeuli fenologiuri stadiis xangrZlivoba ganisazRvra, rogorc individuri Teslis 

an aRmonacenis saSualo maCvenebeli (sur. 9)(sur. 9).. dalbobisTanave Tesli iwyebs wylis Sewovas. 48 

sT-is Semdeg Teslis garsi skdeba da gamodis radikula. aRmonaceni swrafad izrdeba pirve-

li kviris ganmavlobaSi (sur. 10a)(sur. 10a).. zrdis stadiis dasrulebis Semdeg moyviTalo lebnebi da 

hipokotili ganicdian fotomorfogenezs, iZenen mwvane Seferilobas da fotosinTezurad 

aqtiurni xdebian. dalbobidan me-6 dRes lebnebi gadaixsnebian da iwyeben zrdas. isini sru-

liad ganviTarebulia dalbobidan me-8 dRes. 

gansxvavebul substratis wylis potencialze Catarebulma gaRivebis testma yvelaze 

maRali gaRivebis procenti (16  2%) aCvena kontrolSi, rodesac Teslebi Tavsdeboda deion-

izirebul wyalSi dasvelebul filtris qaRaldze (sur. 10b)(sur. 10b). substratis wylis potencialis 

SemcirebasTan erTad 0-dan  –2.0 mgpa-mde, rac miiRweoda gansxvavebuli koncentraciis mqone 

manitolis xsnarebiT, mcirdeboda gaRivebis procenti. gaRiveba mTlianad iTrguneboda, 

rodesac garemos wylis potenciali mcirdeboda -1.0 mgpa-mde (sur. 10b).(sur. 10b). 

gajirjvebuli Teslebis saSualo procenti umniSvnelod gansxvavdeboda (P  0.05) kon-

trolisagan Catarebuli cdis Svidive variantSi da yovelTvis Warbobda imave cdis gaRivebis 

procents (sur. 10b)(sur. 10b). dro Teslis dalbobidan gaRivebamde kontrolSi Seadgenda 48 sT-s, -0.5 

mgpa-ze igi izrdeboda 96 sT-mde. saerTod, am saxeobaSi aRiniSna dabali gaRivebis procenti, 

rac mosvenebis mdgomareobaSi myofi Teslebis didi raodenobiT aris ganpirobebuli. aseTi 

Teslebis saSualo procenti cdis yvela variantSi Seadgenda 58  12.4%.
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suraTi 10. a)suraTi 10. a) T. caeruleaT. caerulea–s gaRivebuli Teslisa da mzardi aRmonacenis saSualo s gaRivebuli Teslisa da mzardi aRmonacenis saSualo 

sigrZe da standartuli gadaxra ganviTarebis sxvadasxva stadiaze gajirjvebidan sigrZe da standartuli gadaxra ganviTarebis sxvadasxva stadiaze gajirjvebidan 

meore foTlis warmoqmnamdemeore foTlis warmoqmnamde. n = 20n = 20. b). b) T. caeruleaT. caerulea–s gajirjvebuli da gaRivebuli s gajirjvebuli da gaRivebuli 

Teslis saSualo procenti da standartuli gadaxra wylis gansxvavebuli poten-Teslis saSualo procenti da standartuli gadaxra wylis gansxvavebuli poten-

cialis mqone substratze gaRivebisas. wylis gansxvavebuli potenciali warmoqm-cialis mqone substratze gaRivebisas. wylis gansxvavebuli potenciali warmoqm-

nili iyonili iyo D–manitolis gansxvavebuli koncentraciis mqone xsnariT. gajirjvebuli manitolis gansxvavebuli koncentraciis mqone xsnariT. gajirjvebuli 

da gaRivebuli Teslis procentis daTvla xdeboda dalbobidan me-7 dRes, romlis da gaRivebuli Teslis procentis daTvla xdeboda dalbobidan me-7 dRes, romlis 

Semdegac gaRivebis axali SemTxvevebi aRar vlindebodaSemdegac gaRivebis axali SemTxvevebi aRar vlindeboda. n = 4.. n = 4.

gaRivebis procesis dros mTliani Teslis mSrali masa ar amJRavnebda mniSvnelovan                

cvlilebebs gajirjvebidan radikulas gamosvlamde (sur. 11a)(sur. 11a). igi sagrZnoblad iklebda            

zrdis fazaze da agrZelebda klebas garkveuli periodis manZilze mas Semdegac, rac aRmona-

ceni fotoavtotrofuli zrdis fazaze gadadioda (sur. 11b)(sur. 11b). aRmonacenis mSrali masis Tan-

daTanobiTi mateba iwyeboda dalbobidan me-8 dRes (sur. 11b). (sur. 11b). 

izolirebuli Canasaxebis da mTliani gaRivebuli Teslis mSrali masebis Sedarebam aCvena, 

rom Canasaxis mSrali masa Tavdapirvelad mniSvnelovnad CamorCeboda Teslis masas (sur. 11b)(sur. 11b). 

igi izrdeboda me-5 dRidan, sanam Teslis garsi ar daWkneboda da mTlianad ar moscildeboda 

mas. mas Semdeg, rac Teslis garsi qreboda, Canasaxis mSrali masa iklebda ganviTarebis me-8 

dRemde, rodesac lebnebi srulad viTardeboda da iwyebda funqcionirebas (sur. 11b)(sur. 11b).

gaRivebis procesSi TeslSi wylis Semcveloba swrafad matulobda pirveli dRis ganmav-

lobaSi da aRwevda platos dones dalbobidan 24 sT-is Semdeg (sur. 11a)(sur. 11a). wylis Semcvelobis 

matebas ZiriTadad wrfivi xasiaTi hqonda. gamonakliss warmoadgenda dalbobidan me-5 sT, 

rodesac wylis saSualo Semcveloba mcired iklebda (sur. 11a).(sur. 11a). masalaze dakvirvebam aCve-

na, rom am droisaTvis adgili hqonda Teslidan moyviTalo feris nivTierebis eqsudacias, 

romelic filtris qaRaldze laqas warmoqmnida. mxolod is Teslebi, romlebic gamoyofen  

siTxes, agrZeleben gaRivebis process. im gajirjvebul TeslSi, romlis garSemoc ar war-

moiqmneboda moyviTalo laqa, ar SeiniSneboda radikulas gamosvla da gaRiveba. tetrazo-

liumis testma aCvena, rom am Teslebis umetesoba sicocxlisunariania, rac vlindeboda maTi 

lebnebis distaluri kideebis da radikulas vardisfrad SeferviT. eqsudaciis Semdeg wylis 

Semcvelobis zrdas kvlav wrfivi xasiaTi hqonda (sur. 11b).(sur. 11b). 
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suraTi 11. a)suraTi 11. a) T. caeruleaT. caerulea–s Teslis mSrali masis da wylis Semcvelobis (grami s Teslis mSrali masis da wylis Semcvelobis (grami 

wyali gram mSral masaze) saSualo maCvenebeli da standartuli gadaxra gajir-wyali gram mSral masaze) saSualo maCvenebeli da standartuli gadaxra gajir-

jvebidan radikulas gamosvlamde. isari miuTiTebs Teslidan siTxis pirvelad jvebidan radikulas gamosvlamde. isari miuTiTebs Teslidan siTxis pirvelad 

gamosvlis drosgamosvlis dros. n = 50 n = 50. b). b) T. caeruleaT. caerulea–s Teslis mSrali masis da wylis Semcvelobis s Teslis mSrali masis da wylis Semcvelobis 

(grami wyali gram mSral masaze) saSualo maCvenebeli da standartuli gadaxra (grami wyali gram mSral masaze) saSualo maCvenebeli da standartuli gadaxra 

gajirjvebidan aRmonacenis meore foTlis ganviTarebamde. pirveli 5 dRis gan-gajirjvebidan aRmonacenis meore foTlis ganviTarebamde. pirveli 5 dRis gan-

mavlobaSi, sanam Teslis garsi SenarCunebulia, mSrali masa izomeboda cal-calke mavlobaSi, sanam Teslis garsi SenarCunebulia, mSrali masa izomeboda cal-calke 

mTliani TeslisaTvis, romelic Seicavs Canasaxs, endosperms  da Teslis garss da mTliani TeslisaTvis, romelic Seicavs Canasaxs, endosperms  da Teslis garss da 

gamocalkevebuli CanasaxisaTvisgamocalkevebuli CanasaxisaTvis. n = 50. n = 50.

gaRivebis procesSi myofi Teslis qsovilebis osmosuri da wylis potencialebi mkveTrad 

mcirdeboda gajirjvebis fazaSi (sur. 12a).(sur. 12a). osmosuri potenciali wyliT gajerebisas iyo –1.6 

 0.2 mgpa, gajirjvebis platos fazaze da yvelaze negatiur maCvenebels –2.6  0.35 mgpa-s aR-

wevda radikulas gamosvlis dros. wylis potenciali nulovani turgoris wertilze  mniS-

vnelovnad mcirdeboda radikulas gamosvlis fazaze da minimalur maCvenebels- -3.3  0.15 

mgpa-s aRwevda Semdegi gazomvis dros, rodesac radikula mTlianad gamosulia, xolo SiSve-

li Canasaxi swrafad Sreboda mikrovoltmetris kameraSi. am droisaTvis wylis fardobiTi 

Semcveloba, turgoris dakargvis Sedegad, aRwevda minimalur sidides _ 76  1,6 %. osmosuri 

da wylis potencialis Semdgomi kleba xdeboda zrdis fazis bolos, rodesac iwyeboda aRmo-

nacenis fotomorfogenezi (sur. 12a)(sur. 12a). 

mkveTri sxvaoba aRiniSna calkeul gaRivebul Teslebsa da aRmonacenebSi gansazRvrul 

osmosuri potencialis maCveneblebs Soris, romelic Zlier varirebda minimalur da maqsi-

malur maCveneblebs Soris, ganviTarebis erTsa da imave stadiaze, sxvadasxva individebSi 

(sur. 12b)(sur. 12b). magaliTad, calkeul TeslSi osmosuri potenciali gaRivebis stadiaze varirebs 

minimaluri -3 mgpa-dan maqsimalur -2 mgpa-mde. saSualo sidideebis ganviTarebis stadiebis 

mixedviT Catarebulma statistikurma Sedarebam aCvena, rom osmosuri potencialis saSualo 

sidideebi gajirjvebis da gaRivebis stadiebze mniSvnelovnad gansxvavdeboda (P  0.001) igive 

sididis saSualo maCveneblebisagan ganviTarebis gvian stadiebze, xolo osmosuri potenci-

alis saSualo sidide zrdis, aRmonacenis, pirveli da meore foTlis stadiaze ar amJRavnebda 

mniSvnelovan sxvaobas (P  0.05).
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suraTi 12. a)suraTi 12. a) T. caeruleaT. caerulea–s Teslis gaRivebis procesSi myofi Teslis qsovilebis s Teslis gaRivebis procesSi myofi Teslis qsovilebis 

osmosuri da wylis potencialebis saSualo maCvenebeli da standartuli gadaxra.osmosuri da wylis potencialebis saSualo maCvenebeli da standartuli gadaxra. 
n = 6, 12. n = 6, 12. b) osmosuri potenciali wyliT gajerebisasb) osmosuri potenciali wyliT gajerebisas T. caeruleaT. caerulea–s Teslis gaRivebisa s Teslis gaRivebisa 

da aRmonacenis zrdis sxvadasxva stadiaze. boqplotis tipis grafikis TviToeuli da aRmonacenis zrdis sxvadasxva stadiaze. boqplotis tipis grafikis TviToeuli 

ujra gviCvenebs monacemTa ganawilebis xasiaTs ricxvTa mwkrivSi. Sua xazi warmoad-ujra gviCvenebs monacemTa ganawilebis xasiaTs ricxvTa mwkrivSi. Sua xazi warmoad-

gens medians, ujris zeda da qveda xazi aris 25-e da 75-e procentila, maqsimumi da gens medians, ujris zeda da qveda xazi aris 25-e da 75-e procentila, maqsimumi da 

minimumi naCvenebia xazebiT, Savi rgolebi warmoadgenen eqstremalur ricxviT mo-minimumi naCvenebia xazebiT, Savi rgolebi warmoadgenen eqstremalur ricxviT mo-

nacemebs, romlebic aWarbeben ujris sigrZisnacemebs, romlebic aWarbeben ujris sigrZis 1,5- 1,5-s. .  n = 12, 15. n = 12, 15.

TeslSi da eqsudatSi fenoluri naerTebis Semcvelobis gamosavlenad, mTliani Teslebis 

spirtiani eqstraqti, izolirebuli Canasaxebi, Teslis garsi da filtris qaRaldis nakuwe-

bi, romlebic gaJRenTili iyo eqsudatiT, Seiswavleboda TxelSriani qromatografiis gamo-

yenebiT. Canasaxisa da Teslis garsis eqstraqtSi gamovlenili iqna flavonoiduri naerTebis 

gansxvavebuli raodenobis laqebi maSin, roca mTliani Tesli da Teslis eqsudati am laqebis 

umetesobas Seicavda.  gaZnelebuli iyo laqebis identificireba maTi Rf maCveneblis da Se-

ferilobis intensivobis autotentur standartTan Sedarebisas, radganac laqebis umeteso-

ba faravda erTmaneTs. miuxedavad amisa, moxerxda ori maTganis savaraudo identificireba. 

esenia: viteqsini da orientini, romlebic aRmoCndnen Teslis garsSi da eqsudatSi. igive fir-

fitebze, AlCl3-iT danamvis Sedegad, gamovlinda moyviTalo flurescentuli laqa, romelic 

savaraudod identificirebulia, rogorc 5-hidroqsi-flavonoidi. Canasaxis eqstraqtSi, 

firfitis deazotirebuli sulfanilis mJaviT danamvis Sedegad, gamovlinda wiTeli feris 

laqebi, romlebic damaxasiaTebelia Tavisufali fenoluri hidroqsilis jgufis Semcveli 

naerTebisaTvis. nitrozuli raqciiT dadginda kondensirebuli taninebis Semcveloba Tes-

lis garsSi da eqsudatSi, romelic pirdapir filtris qaRaldze SeiReba. taninebis Semcve-

loba dadasturda lurji feris Seferilobis warmoqmniT. 

substratis wylis potenciali asrulebs gadamwyvet rols aRmonacenis damkvidrebisaT-

vis, ganapirobebs ra xelsayreli habitatis SerCevas da zogadad saxeobis gavrcelebas (Swagel 
et al., 1997). Teslis gaRivebaze substratis wylis potencialis gavlenis Seswavlam T. caerulea–
Si, manitolis xsnarebis gamoyenebiT, gamoavlina, rom gaRivebis procenti mcirdeboda wylis 

potencialis SemcirebasTan erTad da mTlianad iTrguneboda, roca garemos wylis poten-

ciali –1.0 mgpa-mde mcirdeboda. substratis wylis potencialis zRvruli done, romelic 

gamovlinda T. caerulea–saTvis, Zalian axlos aris im maCveneblebTan, romlebic sxva mezofi-

turi kulturuli mcenareebisaTvis aris dadgenili (Akhalkatsi, Lösch, 2005).
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T. caerulea-s Teslis gaRivebis xangrZlivoba, kontrolTan SedarebiT, mniSvnelovnad izrde-

boda, rodesac substratis wylis potenciali mcirdeboda -0.5 mgpa-mde. Senelebas ganicdida 

ara marto radikulas gamosvlis dro, aramed aRmonacenis zrdis tempi. aRmonacenis sigrZe-

Si zrdis Seneleba ganixileba, rogorc ujredebis zrdis inhibirebis, an wylis naklebobiT 

gamowveuli Zlieri stresis dros ujredebis proliferaciis Semcirebis Sedegi (Akhalkatsi, 
Lösch, 2005). 

am cvlilebebma SesaZloa sakmaod dramatuli roli Seasrulos bunebaSi aRmonacenis dam-

kvidrebisas, radganac mokle radikula stresul pirobebSi aRmoCndeba niadagis zedapiris 

swrafad gamoSrobisas, wylis deficitis dros (Whalley et al., 1998). miT umetes, rom aRmonace-

nis fazaSi mcenare Zalian mgrZnobiarea gamoSrobisadmi. gaRivebis fazaSi igi meti toleran-

tobiT xasiaTdeba (Swagel et al., 1997). Sedegad, mcenaris warmatebul damkvidrebas habitatSi 

xels Seuwyobs swrafi gaRivebis procesi da aRmonacenis ganviTareba. es gansakuTrebiT mniS-

vnelovania mcenaris im saxeobebisaTvis, romlebic gavrcelebuli arian semi-aridul gare-

moSi, rogorc, magaliTad, Trigonella–s gvaris bevri saxeoba (Nakhutsrishvili, 2013). 
Cven vvaraudobT, rom Teslis swrafi gaRiveba T. caerulea–Si, romelic mxolod or dRes 

saWiroebs, misi winapris mSrali garemosaTvis damaxasiaTebeli xanmokle wvimebisadmi efeq-

turi adaptaciis Sedegia, romelic tipiuria am saxeobis gavrcelebis bunebrivi arealisaTvis. 

konstantur garemo pirobebSi T. caerulea-s gaRivebis procesSi myofi Teslis da aRmonacenis 

wylis reJimis parametrebi varirebda rogorc ganviTarebis gansxvavebul stadiebze, aseve 

erTi da igive stadiaze myof sxvadasxva individebSi. orive parametri, osmosuri potenciali 

wyliT gajerebisas da wylis potenciali nulovani turgoris dros, minimalur maCvenebels 

amJRavnebda radikulas gamosvlis momentSi. saSualo osmosuri potenciali ganviTarebis 

am stadiaze –2.6  0.35 mgpa mniSvnelovnad naklebi iyo, vidre sustratis wylis potencia-

lis zRvruli done -1.0 mgpa, romelic gaRivebis inhibirebas iwvevda. amave dros  substratis    

wylis potencialis klebas 0 mgpa-dan -2.0 mgpa-mde umniSvnelo efeqti hqonda gajirjvebuli 

Teslebis raodenobaze, cdis yvela variantSi. 

wylis Tavdapirveli SeTviseba Teslis mier ganpirobebulia wylis potencialebs Soris 

arsebuli sxvaobiT Teslsa da substrats Soris. Sesabamisad, gajirjveba am metruli Zalebis 

moqmedebis Sedegs warmoadgens (Roberts, Ellis, 1989), amitom TeslSi wylis Sesvla xorcieldeba 

imis miuxedavad, Tesli mosvenebis mdgomareobaSia Tu ara (Albrecht,  McCarthy, 2006). 
Cvens eqsperimentSi gajirjvebuli Teslebis umetesoba, romelSic gaRivebis procesi ar 

ganxorcielda, sicocxlisunariani iyo. es gamovlinda tetrazoliumis testiT, magram hi-

dratacia am TeslebSi ar ganapirobebda radikulas gamosvlas, radgan isini mosvenebis mdgo-

mareobaSi imyofebodnen. 

saerTod, mosvenebis mdgomareobidan aqtiur fazaSi gadasvlis fiziologiuri meqanizmi 

cnobili ar aris da mosvenebis mdgomareobis gansazRvra sakmao sirTulesTan aris dakav-

Sirebuli (Albrecht,  McCarthy, 2006). cnobilia, rom radikulas zrdis iniciacia tenianobisadmi 

mgZnobiare bariers warmoadgens gaRivebis msvlelobisas da is mdgomareoba, rodesac Tes-

lis wylis potenciali aRwevs ufro negatiur maCvenebels, vidre substratis wylis poten-

cialia,  unda Sesruldes radikulas gamosvlamde. 

arsebul garegan da Sinagan wylis potencialebs Soris gansxvavebis miRweva fotoav-

totroful aRmonacens SeuZlia osmoregulaciis gziT, rodesac xdeba osmosuri potencia-

lis dasawevad sakmarisi naerTebis akumulacia im SemTxvevaSi, rodesac fesvis gareT wylis 

deficiti iqmneba (Larcher et al., 2010). gaRivebis fazaSi myof TeslSi ki osmoregulacia li-

mitirebulia samarago nivTierebebis raodenobiT, romelic gansazRvravs osmoregulacias 

Teslis gajirjvebis dros.

 meore mxriv, garemos osmosur stress, romelic warmoqmnilia osmosuri agentebiT labo-

ratoriul pirobebSi an niadagis gamoSrobiT bunebaSi, damTrgunveli gavlena unda hqondes 

radikulas gamosvlis procesze, ukve Teslis da substratis potencialebs Soris arsebuli 

sxvaobis garkveul sididemde Semcirebisas da ara maTi gaTanabrebis SemTxvevaSi. es kriti-
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kuli sxvaoba, Teslisa da substratis wylis potencialebs Soris, romlis arseboba aucile-

belia gaRivebis iniciaciisaTvis, zogadad, saxeobaspecifiur niSans unda warmoadgendes. 

am naSromSi nanaxia wylis statusis parametrebis garkveuli cvalebadoba individualur 

Teslebs Soris. T. caerulea–Si osmosuri potenciali radikulas gamosvlis momentSi  varireb-

da Seswavlil individebSi minimaluri -3 mgpa-dan maqsimalur -2 mgpa-mde. am cvalebadobis 

Sedegad, Teslisa da arsebul substratis wylis potencialebs Soris gansxvaveba varirebs 

T. caerulea-s individualuri genotipebisaTvis. am movlenas SeuZlia Seasrulos dramatuli 

roli Teslis warmatebuli gaRivebisa da aRmonacenis damkvidrebis procesebSi, cvlad bune-

briv garemo pirobebSi. 

gaRivebis procesSi myofi Teslis Canasaxis mSrali masa ufro naklebia, vidre mTliani Tes-

lis mSrali masa. misi mkveTri mateba SeiniSneboda dalbobidan pirveli 5 dRis ganmavlobaSi. 

T. caerulea-s TeslSi samarago nivTierebebi lebnebis garda moTavsebulia Teslis garsSi da en-

dospermis Txel SreSi, romelic gars ertymis Canasaxs. endospermi parkosanTa umetesobaSi 

ar gvxvdeba, magram igi damaxasiaTebelia zogierTi saxeobisaTvis, maT Soris, Trigonella–s gva-

ris warmomadgenlebisaTvisac (Akhalkatsi, Lösch, 2005). samarago naxSirwylebi T. foenum-graecum-
is mSral TeslSi ZiriTadad warmodgenilia galaqtomananiT, romelic endospermis ujredis 

garsSia lokalizebuli (Akhalkatsi, Lösch, 2001). naCvenebi iqna, rom  mcenaris am saxeobaSi en-

dospermuli galaqtomananis daSla da mobilizacia, hipokotilisa da lebnebis mier, iwyeba 

dalbobidan 24 sT-is Semdeg da grZeldeba 120 sT-is ganmavlobaSi, rac gamoixateba am qsovi-

lis cocxali wonis SemcirebaSi. T. caerulea–Si samarago nivTierebebis mobilizacia Teslis 

garsidan da endospermidan igive dros unda moiTxovdes, rac dasturdeba CanasaxSi mSrali 

wonis akumulaciis dinamikiT. 5 dRis Semdeg, rodesac Teslis garsi Wkneba da scildeba Cana-

saxs, am ukanasknelis mSrali masa iwyebs klebas.

aRmonacenis mier mSrali masis mateba iwyeba Teslis dalbobidan mxolod 8 dRis Semdeg, 

Tumca lebnebis gadaxsna da gamwvaneba ori dRiT adre xorcieldeba. navaraudebia, rom aR-

monacenis fotomorfogenezi warmoadgens ganviTarebis im formas, romelic axalgazrda 

mcenares maSinve gardaqmnis fotoavtotroful organizmad, magram mzesumziris aRmona-

cenebisaTvis naCvenebia (Heupel, Kutschera, 1996), rom isini kargavdnen mSral masas miuxedavad 

imisa, rom lebnebi ukve fotosinTezurad aqtiurni iyvnen. amdenad, heterotrofulidan av-

totroful zrdaze gadasvlas, romelic biomasis dagrovebaSi unda gamoixatebodes, adgili 

aqvs mcenaris ganviTarebis ufro gvian stadiaze, rodesac lebnebi amTavreben zrdas. 

soios aRmonacenze Catarebulma eqsperimentma gamoavlina (Marek, Stewart, 1992), rom leb-

nebis fotosinTezi TiTqmis sibnelis fazaSi ganxorcielebuli sunTqvis procesis tolia. 

amdenad, soios lebnebis mier ganxorcielebuli fotosinTezi ar iwvevs aRmonacenis mSrali 

masis matebas da fotoavtotrofuli zrda iwyeba mxolod mas Semdeg, rac pirveli foToli 

daiwyebs fotosinTezs. T. caerulea-Si aRmonacenis mSrali masis zrda iwyeba mas Semdeg, rac 

lebnebi amTavreben zrdas, Tumca osmosuri cvlileba, rac gamoixata osmosuri potencialis 

SemcirebaSi dalbobidan me-6 dRes, rodesac lebnebi iwyeben fotosinTezs, gamowveuli unda 

iyos lebnebSi warmoqmnili naerTebis akumulaciiT. fotosinTezis moculoba am naSromSi ar 

iyo Seswavlili. 

T. caerulea-s gajirjvebuli Teslebis eqstraqtis analizma daadastura flavonoidebis  da 

kondensirebuli taninebis arseboba, romlebic napovni iyo sxva parkosnebis Teslis eqsu-

datSic (Bekkara et al., 1998). mcenaris sxvadasxva saxeobis Teslidan gamoiyofa gansxvavebuli 

flavonoidebi, romlebic mniSvnelovan rols asrulebs saxeobaspecifiuri simbiozuri ur-

TierTobebis damyarebaSi, erTi mxriv, maspinZel mcenares, xolo, meore mxriv, azotfiqsator 

simbiontebs, mikorizul sokoebs, parazituli mcenaris fesvebsa da paTogenur mikrobebs 

Soris (Cooper-Driver, BhaƩ acharya, 1998). 
Cvens mier T. caerulea–s Teslis eqsudatSi, savaraudod, dadgenili iqna viteqsinis da ori-

entinis Semcveloba, magram Cven ver vnaxeT qvercetini da kamferoli, romelic aRmoCenilia 

T. caerulea–s yvavilis eqstraqtSi (Akhalkatsi, Lösch, 2001). saWiroa ufro detaluri kvlevis Ca-
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tareba, T. caerulea–s gajirjvebuli Teslidan gamoyofili fenoluri naerTebis identifici-

rebisaTvis. 

T. caerulea–s Teslis garsSi da eqsudatSi nanaxi kondensirebuli taninebis roli unda mdgo-

mareobdes sokosgan da mikrobuli infeqciebisagan gaRivebuli Teslis dacvaSi, rogorc es 

aRwerilia mcenaris sxva saxeobebisaTvis (Kantar et al., 1996). Cvens dakvirvebebSi siTxis gamo-

Jonvis danaxva SeiZleboda vizualurad, radganac filtris qaRaldze gajirjvebuli Tes-

lis garSemo warmoiqmneboda moyviTalo laqa. aRsaniSnavia is faqti, rom mxolod is Tesli 

agrZelebda gaRivebis process, romlis garSemoc aseTi laqa warmoiqmneboda. gajirjvebuli 

Teslebis umetesoba, romelic ar axdenda eqsudacias da ar Rivdeboda, tetrazoliumis tes-

tiT Semowmebisas amJRavnebda sicocxlisunarianobas. 

unda vivaraudoT, rom es Teslebi mosvenebis mdgomareobaSi imyofebian, magram mosvenebis 

mdgomareoba maTSi gansxvavebulad unda mimdinareobdes, vidre amas adgili aqvs wyalgaum-

tari garsis mqone TeslebSi, sadac hidrataciis procesi saerTod ar xorcieldeba (Baskin 
et al., 2003). am ukanaskneli tipis mosvenebis mdgomareoba nanaxi iqna Cvens cdebSic da Tesle-

bi, romlebic ar ganicdidnen hidratacias  da gajirjvebas, Seadgendnen saerTo raodenobis 

TiTqmis naxevars. Cven vvaraudobT, rom gajirjvebul TeslebSi, sadac adgili ara aqvs eqsu-

dacias, gaRivebisaTvis aucilebeli genebis mxolod nawilia gaaqtiurebuli da ganviTarebis 

programa srulad ar xorcieldeba. fenoluri nivTierebebis gamoyofa SesaZloa warmoadgen-

des genuri eqspresiis programis nawils, romelic uSualod asocirebulia gaRivebis pro-

cesTan.

gaRivebis procesSi myof TeslSi wylis Semcvelobis gansazRvram aCvena, rom  dalbobidan 

me-5 sT-ze adgili hqonda am maCveneblis mcireoden klebas. es dro zustad emTxveva Teslidan 

siTxis gamosvlis moments. amis Semdeg aRar SeiniSneboda wylis Semcvelobis kleba gajir-

jvebis, radikulas gamosvlis da aRmonacenis ganviTarebis gvian stadiebze, Tumca cnobilia, 

rom naerTebis eqsudacia xdeba aRmonacenis ganviTarebis mTeli periodis ganmavlobaSi da 

fenoluri naerTebis gamoJonva yvelaze intensiurad xdeba fesvis gamosvlidan pirveli ori 

dRis manZilze (Bekkara et al., 1998). 
Cven vvaraudobT, rom wylis Semcvelobis mkveTri Semcireba, pirveli eqsudaciis dros, 

SesaZloa ganpirobebuli iyos membranebis dazianebiT, radganac gajirjvebis dros adgili 

aqvs maT transformacias gelis mdgomareobidan Txevad-kristalur fazad, rasac SesaZloa 

Tan sdevdes siTxis dakargva ujredidan maSin, rodesac Semdgomi eqsudacia mxolod mem-

branebis stabilizaciis Semdeg xorcieldeba (Mansour et al., 1998). 
 Catarebulma kvlevis Sedegebma aCvena, rom wylis reJimis parametrebi, T. caerulea–s 

Teslis gaRivebisa da aRmonacenis ganviTarebis dros, amJRavnebdnen sxvaobas rogorc gan-

viTarebis sxvadasxva stadiaze, ise erT stadiaze myof sxvadasxva individebs Soris. wylis 

reJimis, wylis Semcvelobis da mSrali masis cvlilebebis dinamika ganviTarebis procesSi 

SesaZloa damokidebuli iyos morfogenezisa da im fiziologiur procesebze, romlebsac 

adgili aqvT axali organizmis Camoyalibebis procesSi. ganviTarebis erTsa da imave stadi-

aze gazomili osmosuri da wylis potencialis individurad maRali an dabali maCveneblebi 

SesaZloa gansazRvraven individuri genotipis ganxvavebul reaqcias garemoze, rasac mniS-

vnelovani roli eqneba aRmonacenis gadarCenis da warmatebuli damkvidrebisaTvis konkre-

tul habitatSi.
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4. ekonomikuri mniSvnelobis mqone iSviaTi merqniani 
mcenareebis gadaSenebis safrTxe aridul ekosistemaSi

ekonomikuri mniSvnelobis mqone iSviaTi merqniani mcenareebis gadaSenebis safrTxe 

aridul ekosistemaSi SeiZleba gamowveuli iyos wylis limitaciiT. wylis deficitis efeqti 

Seswavlili iqneba maTi gamravlebis Taviseburebebze, rogoricaa reproduqciuli fenolo-

gia, Teslis ganviTareba da aRmonacenis damkvidreba. SemuSavdeba modeli da gakeTdeba prog-

nozi, Tu ra gavlenas moaxdens klimatis daTbobiT gamowveuli naleqebis fluqtuacia am 

mcenareTa gamravlebis xasiaTze da gakeTdeba rekomendaciebi maTi konservaciisa da Senar-

CunebisaTvis. 

kavkasia endemizmis maRali maCvenebliT xasiaTdeba. saqarTvelos flora mdidaria eko-

nomikuri Rirebulebis mqone mcenareTa saxeobebiT, romelTagan bevri warmoadgens ende-

mur, safrTxis winaSe an gadaSenebis piras myof saxeobas. adamianebis sasoflo-sameurneo 

aqtivoba didad aris damokidebuli genetikur resursebze, maT Soris, bunebaSi velurad 

arsebul an naxevradkultivirebul wyaroebze. arsebobs mwvave aucilebloba, gadaixedos 

Sexeduleba, romlis Tanaxmadac biomravalferovnebis dacva daculi teritoriebis prerog-

ativaa. ra Tqma unda, daculi teritoriebi mniSvnelovan rols asruleben am mimarTulebiT, 

magram biomravalferovneba yvela garemoSi gvxvdeba, maT Soris, urbanulSic da is yvelgan 

mniSvnelovan rols asrulebs. amdenad, biomravalferovnebis problemebis menejmenti unda 

ganxorcieldes yvelgan, gansakuTrebiT ki im garemoSi, sadac adamianis Careva yvelaze inten-

siuria. SesaZlebelia SerCeuli iqnes ariduli regionebis ekonomikuri mniSvnelobis mqone 

iSviaT merqnian mcenareTa zogierTi saxeobebi: 

I. sakvebad gamoyenebuli xe-mcenare:I. sakvebad gamoyenebuli xe-mcenare:

 1. Pyrus salicifolia var. serrulata Brow. (Rosaceae) – beryena, IUCN- LR/nt, (IUCN, 1994); 2. P. sachokiana 
Kuthatheladze (Rosaceae)  – saxokias beryena,  saq. wiTeli wigni, IUCN-is kategoria EN B1ab  
(GTSC, 2005), Cveni monacemebiT gadaSenebulia velur bunebaSi; 3. P. demetrii Kuthatheladze 
(Rosaceae) – demetris beryena,  saq. wiTeli wigni, IUCN-is kategoria EN B1ab  (GTSC, 2005);

II. kulturuli mcenaris veluri winapari:II. kulturuli mcenaris veluri winapari:

 4. ViƟ s sylvestris C. C. Gmel. (Vitaceae) - usurvazi, krikina, saq. wiTeli wigni; 5. Pistacia muƟ ca 
Fisch. & C. A. Mey. (Anacardiaceae) – kevis xe, saq. wiTeli wigni;

III. dekoratiuli mcenare:III. dekoratiuli mcenare:

 6. Amyglalus georgica Desf. (Rosaceae) – qarTuli nuSi, saq. wiTeli wigni, IUCN-is kategoria 

EN B2ab (GTSC, 2005); 7. Sambucus Ɵ granii Troitzk. (Caprifoliaceae) – tigranis didgula, IUCN- VU 
D2 B1ab(iii) (IUCN, 1994, GTSC, 2005), saqarTveloSi warmodgenilia erTi populaciiT mes-

xeTSi; 8. Populus euphraƟ ca Olivier (Salicaceae) – turangi, saq. wiTeli wigni, saqarTveloSi 

warmodgenilia erTi populaciiT SiraqSi; 9. Acer ibericum Bieb. (Acearaceae) – qarTuli 

nekerCxali, saq. wiTeli wigni; 10. Juniperus foeƟ dissima Willd. (Cupressaceae)- Savi Rvia, saq. 

wiTeli wigni.

mcenareTa dacvis miznis misaRwevad SesaZloa Semdegi amocanebis ganxorcieleba:

 bunebrivi populaciebis analizi. dadgindeba mcenareTa Tanasazogadoebis saxeobri-

vi Semadgenloba; Sesaswavli saxeobisTvis ganisazRvreba simWidrove, vitaluroba da 

fertiluroba; ganxorcieldeba ekosistemis/Tanasazogadoebis reagirebis testire-

ba klimatis cvlilebaze da anTropogenuri zemoqmedebis faqtorebze da naCvenebi 
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iqneba Sesaswavli taqonebis ekologiuri reaqcia, maTi sasicocxlo ciklis Tavise-

burebebis gaTva-liswinebiT. 

 klimatis monitoringi Catardeba mTeli kvlevis ganmavlobaSi, temperaturis da 

niadagis tenianobis ganmsazRvreli logerebis gamoyenebiT;

 dadgindeba klimatis cvlilebiT gamowveuli naleqebis fluqtuaciis gavlena Sesas-

wavli saxeobebis reproduqciul fenologiaze da misi gavlena warmoqmnili Teslis 

raodenobasa da xarisxze;

 ganisazRvreba wylis limitaciis efeqti Teslis gaRivebaze da dadgindeba calkeuli 

saxeobis Teslis gaRivebisaTvis aucilebeli substartis wylis potencialis zRvru-

li maCvenebeli, ris safuZvelzec gakeTdeba prognozi saxeobis gamravlebis bedze cv-

lad garemoSi;

 dadgindeba, ra gavlenas moaxdens wylis limitacia Sesaswavli saxeobebis aRmonace-

nis damkvidrebaze bunebriv habitatSi da eqsperimentulad marTvad gvalvis, tenian 

da kontrolis pirobebSi;

 dadgindeba mikorizas kompleqsebis saxeobaspecifiuroba da gaRivebuli Teslidan 

gamoyofili naerTebis roli sokoebTan mikorizuli urTierTobebis damyarebaSi da 

maTi mniSvneloba aRmonacenis damkvidrebisa da CamoyalibebisaTvis;

 SemuSavdeba rekomendaciebi bunebrivi populaciebis in situ konservaciisaTvis da 

miewodeba Sesabamis saxelmwifo organizaciebs, raTa Seiqmnas aRkveTilebi, Teslis da 

cocxal mcenareTa koleqciebi da ganxorcieldes maTi gamravleba da reintroduqcia 

bunebaSi;

 Seiqmneba monacemTa baza da informacia miewodeba Sesabamis specialistebs, saqarT-

veloSi da ucxoeTSi, Sesaswavli saxeobebis gavrcelebaze, biologiaze, ekonomikuri 

mniSvnelobis mqone Tvisebebze da sxv.

 SemuSavdeba Sesaswavli saxeobebis TesliT gamravlebis teqnologia da miewodeba 

kerZo fermerebs da Sesabamis saxelmwifo organizaciebs, raTa ganxorcieldes am 

mcenareTa kultivacia kerZo nakveTebze, Seiqmnas tye-baRebi da gamwvanebis zonebi.

es kvlevebi imis saSualebas mogvcems, rom davadginoT klimatis cvlilebis efeqti iqneba 

Tu ara sakmarisad didi Sesaswavli populaciebis saxeobrivi simdidris cvlilebis gamosav-

lenad. kvlevis Sedegebi dagvexmareba farTo geografiuli masStabiT gamovavlinoT klima-

tis cvlilebis efeqti aRmonacenis damkvidrebis stadiaze da ganvsazRvroT, axdens Tu ara 

es faqtori gavlenas tyis ekosistemis mravalferovnebis variaciis potenciur Sedegebze. 

SemuSavdeba Sesaswavli mcenareebis konservaciis ganxorcielebis meTodi da maTi gamrav-

lebis teqnologia. 

kvleva mniSvnelovnad gaamdidrebs Cvens codnas, globaluri klimaturi cvlilebis gav-

lenis Sesaxeb, merqniani mcenareebis mravalferovnebaze.

1. populaciuri ekologia – gamoyenebuli iqneba mcenaris Tanasazogadoebis aRweris 

miRebuli meTodebi (Braun-Blanquet, 1964). gansazRvruli iqneba Semdegi maxasiaTeble-

bi: populaciis sivrcobrivi da asakobrivi struqtura, socialuroba, vitaluroba, 

fertiluroba, saxeobis simdidre da sxv.

2. embriologia, reproduqciuli ekologia da Teslis gaRiveba emTxveva reproduqci-

uli fenologiis fazebis xangrZlivobas da ganisazRvreba savele dakvirvebis dros. 

ganisazRvreba reproduqciuli warmadobis maCveneblebi (Akhalkatsi, Wagner, 1996); Tes-

lis gaRivebis eqsperimentis dros gamoyenebuli iqneba manitolis gansxvavebuli 
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mcenareTa dacvis aqtiuroba gadawyvets semiariduli ekosistemis SenarCunebas da aRdge-

nas sivrcobrivi da temporaluri ganzomilebis mimarTulebiT rogorc Teoriul, ise praq-

tikul sakiTxebze. misi ZiriTadi arsia, moaxdinos ekonomikuri mniSvnelobis mqone merqniani 

mcenareebis aRdgena da konservacia; calkeuli xis gamravlebis gziT Seiqmnas erTgvari birT-

vi, xeebis koromi, romlis garSemo moxdeba tyis bunebrivi ekosistemis aRdgena da arsebuli 

tyis fragmentebis gaerTianeba. kvlevis Sedegebi warmodgens ariduli habitatis iSviaTi xe-

mcenareebis populaciebis Tanamedrove mdgomareobas da gansazRvravs maTi gadarCenis Sanss 

cvlad garemoSi. Teslwarmoqmnis produqtiulobis da aRmonacenTa gadarCenis modelireba, 

gansxvavebuli tenianobis pirobebSi, saSualebas mogvcems ganvsazRvroT iSviaTi saxeobebis 

bedi mosalodneli klimatis cvlilebis pirobebSi da wvlili SevitanoT maT konservaciaSi. 

mcenareTa Teslwarmoqmnis da reproduqciuli warmadobis gansazRvra fundamentur wv-

lils Seitans klimatis cvlilebis fonze, rasac dRemde Zalian naklebi yuradReba eqceva. 

Teslis gavrcelebis da aRmonacenTa damkvidrebis kritikuli sakiTxebi Sesaswavl saxeo-

bebSi naklebad aris gamokvleuli. Cvens mier ganxorcielebuli winaswari kvleva, romelic 

moicavs Teslis morfologiis da reproduqciuli fenologiis Seswavlas, amtkicebs, rom 

Sesaswavli saxeobebi ZiriTadad TesliT mravldeba, rac maTi gadarCenisaTvis sqesobrivi 

reproduqciis did rolze miuTiTebs. am kvlevis Sedegebi Seavsebs arsebul informaciul 

vakuums da mogvcems mecnierulad Rirebul monacemebs menejmentis warmatebuli ganxor-

cielebisaTvis.

xeebis mravalferovneba didwilad aris ganpirobebuli aRmonacenis da iuvenilur fazaSi 

myofi mcenareebis gvalviT gamowveuli stresiT. mSral adgilebSi xeebis mxolod zogierT 

saxeobas SeuZlia warmatebulad ganaxorcielos aRmonacenis fazaSi fesvis normaluri gan-

viTareba da gadaurCes gvalvis negatiur gavlenas. Cven SevamowmeT es hipoTeza laborato-

riul pirobebSi, gansxvavebuli tenianobis dros, aRmonacenTa eqsperimentuli testirebis 

gziT. es eqsperimenti gviCvenebs, gazrdis Tu ara tenianobis eqsperimentuli mateba aRmona-

cenTa gadarCenis procents, gvalvis pirobebSi mozard aRmonacenebTan SedarebiT.

Seswavlilia wylis deficitis efeqti, romelic gansazRvravs cvlilebebs reproduqciul 

fenologiaSi Teslwarmoqmnis da aRmonacenis damkvidrebis  stadiebze iSviaT saxeobebSi, ro-

gorc maTi gavrcelebis bunebriv habitatSi, aseve kontrolirebad laboratoriul pirobebSi. 

bunebriv habitatSi Sesaswavli saxeobebis populaciebis aRwera mogvawodebs informacias 

maTi simWidrovis, vitalurobis da fertilurobis Sesaxeb. Cvens mier gansazRvrulia Sesas-

wavli saxeobebis sensitiuroba da reaqcia garemos fizikur, qimiur da biologiur faqtore-

wylis potencialis mqone xsnarebi (Akhalkatsi, Lösch, 2001). Seswavlili iqneba mikori-

zuli asociaciebi da dadgindeba mikorizuli sokoebis saxeobebi, romlebic saxeoba-

specifiurad arian asocirebuli Sesaswavl saxeobebTan.

3. klimatis monitoringi miuTiTebs saxeobis SenarCunebis SesaZleblobas drois man-

Zilze. Tu ar movamatebT monacemebs klimatis cvlilebis Sedegebs, saxeobebis Senar-

Cuneba ver moxerxdeba.

5. mcenareTa dacvis mosalodneli Sedegebi da 
maTi mniSvneloba mecnierebis, ekonomikis da/an 
socialuri sferosaTvis 
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bze konkretul habitatSi, romlebic gansxvavebuli iqneba erTmaneTisagan niadagis tipis, 

naleqebis raodenobis, haeris da niadagis temperaturebiT, romelTa monitoringi ganxor-

cieldeba monacemTa logerebis saSualebiT. 

biomravalferovnebis Semcirebis problema SesaZlebelia efeqturad iqnes gadawyveti-

li, Tu mcire fermeruli meurneobebi xels mihyofdnen ekonomikuri mniSvnelobis mqone 

mcenareebis kultivacias sakuTar miwaze da moamaragebdnen bazars. es Seamcirebs bevri ga-

daSenebis safrTxeSi myofi mcenaris saxeobis ukontrolo Segrovebas bunebaSi da wvlils 

Seitans biomravalferovnebis dacvaSi.

iSviaTi ariduli mcenareebis germplazma da gamravlebis teqnologia SeiZleba gamoyeneb-

uli iqnes adgilobrivi fermerebis mier, ekonomikuri mniSvnelobis mqone mcenareebis plant-

aciebis gasaSeneblad. satyeo meurneobebma da gamwvanebis samsaxurebma SeiZleba am monace-

mebis safuZvelze gaaSenon tye-baRebi da gamwvanebis zonebi. ucxouri saseleqcio daweseb-

ulebebi SeiZenen germplazmas, radganac es mcenareebi gamoiyeneba genur inJineriaSi, gval-

vagamZleobisa da daavadebebisadmi rezistentulobis gazrdisaTvis. magaliTad, beryenebi 

rezistentulia rogorc Janga sokos mimarT, ise saZired, xilis kulturuli jiSebis dasa-

mynobad. veluri vazi gansakuTrebul interess warmoadgens yurZnis jiSebis saseleqcio sa-

muSaoebisaTvis. 

   dReisaTvis arsebobs msoflios mravali qveynis, rogoricaa mag. aSS-s soflis meurne-

obis departamenti (USDA), agreTve sxva qveynebis saseleqcio dawesebulebebis didi interesi 

germplazmis Segrovebasa da saseleqcio mizniT gamoyenebasTan dakavSirebiT. 

 amrigad, warmodgenili masala T. caerulea, garda maTi iSviaTobisa da maRali konservaci-

uli Rirebulebisa, gamoirCeva gvalvagamZleobiT da daavadebebisadmi rezistentulobiT, 

rac gansazRvravs maT maRal saseleqcio mniSvnelobas, amitom didi interesi arsebobs maTi 

germplazmis SesaZenad. gansakuTrebuli mniSvneloba eqneba agreTve im faqts, rom kvlevis 

Sedegebi miawodeben dainteresebul mxares srul teqnologias am mcenareTa TesliT gamrav-

lebis Taobaze.

 specialuri rekomendaciebi momzaddeba da gadaecema Sesabamis saxelmwifo uwyebebs 

Sesaswavli saxeobebis in situ konservaciis mizniT, aRkveTilebis Sesaqmnelad. TesliT gam-

ravlebis teqnologia miewodeba soflis meurneobis saministrosa da fermerul meurneobebs 

da gaewevaT konsultaciebi maTi moyvanis teqnologiebis Sesaxeb. miRebuli fundamenturi 

Sedegebi miewodeba klimatis cvlilebis Semswavlel saerTaSoriso organizaciebs. 

maia axalkacimaia axalkaci

biologiis mecnierebaTa doqtori

mariam qimeriZemariam qimeriZe

biologiis mecnierebaTa doqtori
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