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mevenaxeoba

Viticulture

wliuri ontogenezis ganmavlobaSi vazis sxvadasxva qarTuli
jiSebis foTlebSi arsebuli pigmentebis dinamika

n. wiklauri –doqtoranti,
q. wilosani –magistri,

x. tiginaSvili –s/m akademiuri doqtori,
n. CxaiZe – biologiis akademiuri doqtori,

T. orToiZe – s/m mecnierebaTa doqtori
ssip soflis meurneobis samecniero kvleviTi centri

sakvanZo sityvebi: vazis foToli, qlorofili, karotinoidebi.

referati

naSromSi Seswavlilia vazis foTlebSi arsebuli pigmentebis qlorofili a da b, da
karotinoidebis dinamika vazis erTwliani ontogenezis periodSi – ivnisi – oqtomberi. cdebi
tardeboda 14 yvelaze gavrcelebul qarTul teqnikur jiSze. aRmoCnda, rom qlo-rofili a-s
raodenoba qloroplastebSi ganuxrelad matulobda yvela jiSisaTvis  seqtembris bolomde,
xolo oqtomberSi mcirdeboda. gamoTqmulia mosazreba, rom es mateba dakavSirebulia vazis
nayofis Camoyalibebasa da teqnikur simwifesTan.

monacemebis mixedviT  kaxuri jiSebisaTvis (rqawiTeli da kaxuri mwvane) qlorofili aA
maqsimalur mniSvnelobas aRwevs agvistos bolos, qarTlis jiSebisaTvis (Cinuri da goruli
mwvane) seqtembris Sua ricxvebSi, xolo imereTis jiSebisaTvis (colikouri da cicqa)
seqtembris bolos. am jiSebis teqnikuri simwifis fazebic Sesabamisad icvleba – jer
simwifeSi Sedian kaxuri jiSebi, Semdeg qarTlis jiSebi da bolos dasavleT saqa-rTvelos
jiSebi.

karotinoidebi Tavis maqsimalur mniSvnelobas aRweven ivliss-agvistos periodSi. am
TveebSi saqarTveloSi mzis radiacia yvelaze maRalia, xolo karotinoidebis mTavari funqciaa
daicvas foTlebi mzis damwvrobisagan.
M  miRebulma Sedegebma gviCvena, rom mwvane pigmentebis saerTo  raodenoba sxvadasxva
jiSebSi individualuria da ar aris damokidebuli yurZnis ferTan, mosavlianobasTan da
jiSis warmoSobis regionTan

literatoruli mimoxilva
rogorc cnobilia, fotosinTezuri aparatis mTavari Semadgeneli nawilia

pigmentebi, romlebic gadamwyvet rols TamaSoben mzis energiis akumulaciasa da or-
ganuli nivTierebebis warmoqmnaSi (1,2). Lliteraturidan cnobilia, rom reaqciuli
centrebi fs1 da fs2 agebulia qlorofili A da B  molekulebisagan. kerZod fs2
agebulia ori molekula qlorofili A da erTi molekula qlorofili B –sgan (3).
swored fs2-Si xdeba sinaTlis fotonis energiis akumulireba, romelic miiReba

antenuri qlorofilidan, romelic aseve qlorofili A-ს saxiTaa warmodgenili.
MmniSvnelovania karotinoidebis roli fotosinTezis aparatis dacvis sakiTxSi, igi
mas icavs mzis damwvrobisagan (2,4).

literaturidan cnobiliა, რომ iseTi parametrebis saSualebiT, rogoricaa
qlorofili A-s Sefardeba qlorofili B–Tan, mwvane pigmentebis saerTo raodenoba,
mwvane pigmentebis Sefardeba karotinoidebTan, SegviZlia vimsjeloT fotosinTezuri
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aparatis muSaobis efeqturobaze da aqedan gamomdinare vazis jiSobriv
Taviseburebebze (1,4).

zemoTqmulidan gamomdinare, warmodgenil naSromSi Cven SeviswavleT sxva-
dasxva jiSis qarTuli vazis foTlebSi mwvane pigmentebisa da karotinoidebis dina-
mika vazis wliuri ontogenezis periodSi.

meTodika
cdebi tardeboda sof. jiRauras samecniero kvleviTi centris bazaze ga-

Senebul qarTuli  vazis yvelaze gavrcelebul teqnikur jiSebze: rqawiTeli, mwvane
kaxuri, qisi, saferavi, Cinuri, goruli mwvane, Tavkveri, colikouri, cicqa, ocxanuri
safere, aleqsndrouli, Cxaveri, ojaleSi, aladasturi.

sakvlevad viRebdiT vazis Sua rqis 9-13 muxlTaSorisis zrdasrul foTols,
romlebSic sruladaa Camoyalibebuli fotosinTezuri aparati.

foTlebSi pigmentebis raodenobas (qlorofili A da B; karotinoidebi)
vswavlobdiT meTodiT (5 ). nimuSebis eqstraqcias vaxdendiT eTanolSi. Ppigmentebis
optikuri simkvrive ganisazRvreboda speqtrometris SPECORD 210/Plus (Germany)

gamoyenebiT.
monacemebs statistikurad vamuSavebdiT meTodiT- Software program.

Sedegebi da maTi ganxilva

vazis erTwliani ontogenezis periodSi, ivnisidan oqtombris CaTvliT, foT-
lebSi vswavlobdiT mwvane pigmentebis–qlorofili A da B, da karotinoidebis dinami-
kas. Sedegebi mocemulia cxril 1-Si.

cxrili 1. rqawiTelis, Cinurisa da colikouris vazis foTlebSi qlorofuili A,
qlorofili B da karotinoidebis dinamika.

rogorc  cxrili 1-dan Cans, qlorofili AA–s raodenobis dinamikam
ivnisidan oqtombris SualedSi gviCvena, rom igi TandaTanobiT matulobs da Tavis ma-
qsimalur mniSvnelobas aRwevs agvistos bolos–seqtembris dasawyisSi, xolo oqto-

nimuSebis aRebis TariRiN vazis
jiSebi

17.06 23.06 13.07 21.07 04.08 11.08 24.08 08.09 05.10

qlorofili a, mg/g
1 rqawiTeli 1,998 2,309 2,302 2,334 2,378 2,502 2,673 2,920 1,700

2 Cinuri 1,333 1,862 2,306 2,224 2,735 2,779 2,683 2,412 1,761

3 colikouri 1,485 1,735 2,088 2,553 2,884 3,174 3,452 3,502 2,136

qlorofili b, mg/g

4 awiTeli 0,459 0,320 0,518 0,719 0,702 0,570 0,548 0,463 0,554

5 Cinuri 0,340 0,310 0,527 0,471 0,567 0,622 0,483 0,518 0,525

6 colikouri 0,416 0,467 0,481 0,695 0,441 0,543 0,445 0,701 0,596

karotinoidebi, mg/g
7 rqawiTeli 0,803 0,995 1,115 1,205 1,227 1,320 1,300 0,891 1,105

8 Cinuri 0,572 0,826 1,121 1,134 1,478 1,369 1,164 1,120 1,095

9 colikouri 0,643 0,788 1,018 1,331 1,472 1,306 1,292 1,207 1,109
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mberSi isev mcirdeba. analogiuri dinamikaa damaxasiaTebeli Seswavlili vazis yvela
jiSisaTvis. aqve unda avRniSnoT, rom sakvlevad viRebdiT 10-12 dRis  foTlebs,
romlebSic maRali intensivobiT midis fotosinTezis procesi. Cven wina naSromSi
vaCveneT, rom foTlis warmoqmnidan 1-5 dReSi fotosinTezuri aparati srulyo-
filadaa Camoyalibebuli (6). miRebuli Sedegebis mixedviT, miuxedavad imisa, rom
zrdasrul foTolSi fotosinTezuri aparati sruladaa Camoyalibebuli, qlorofili
A–s Semcveloba foTlebSi mainc izrdeba ivlisSic, agvistoSic da seqtembris dasa-
wyisSic ki, xolo oqtomberSi klebulobs (cxrili1).

Cveni azriT qlorofili AA–s aseTi dinamika dakavSirebulia mosavlis Ca-
moyalibebasa da nayofis damwifebis procesTan. rogorc cnobilia ivnisSi iwyeba va-
zis wliuri ontogenezis mtevnis gamonaskvis faza, romelsac moyveba isvrimobis faza,
Semdeg modis yurZnis simwifisa da sruli teqnikuri simwifis fazebi (agvisto-
oqtomberi). yurZnis isvrimobidan srul teqnikur simwifeSi Sesvlas sWirdeba meti
organuli naerTebis sinTezi da Cveni azriT, swored amiT aisneba qlorofili A–s
raodenobis matebis aseTi dinamika.
A aqve unda gamovyoT vazis jiSuri Taviseburebebi: kaxuri jiSebisaTvis (rqa-
wiTeli da kaxuri mwvane) qlorofili AA maqsimalur mniSvnelobas aRwevs agvistos
bolos, qarTlis jiSebisaTvis (Cinuri da goruli mwvane) seqtembris dasawyisSi,
xolo imereTis jiSebisaTvis (colikouri da cicqa) seqtembris bolos. am jiSebis
teqnikuri simwifis fazebic Sesabamisad icvleba–jer simwifeSi Sedian kaxuri jiSebi,
Semdeg qarTlis jiSebi da bolos dasavleT saqarTvelos  jiSebi.

rac Seexeba qlorofili B–s, is yvela jiSisaTvis Tveebis mixedviT TiTqmis
erTnairia, an mcirediT matulobs. rogorc cnobilia, qlorofili B B monawileobas
Rbulobs fotosistemebis centrebis CamoyalibebaSi; etyoba wlis ontogenezis
procesSi fotosistemis centrebis raodenoba naklebad matulobs, xolo
fotosinTezis intensivobis mateba ukavSirdeba fotosistemebis efeqtur muSaobas.

Tu davakvirdebiT saerTo karotinoidebis dinamikas Tveebis mixedviT,
davinaxavT, rom maTi raodenoba yvela jiSis SemTxvevaSi sakmaod maRalia ivliss-
agvistoSi. Ees logikuricaa, radgan am TveebSi saqarTveloSi mzis radiacia yvelaze
maRalia, xolo karotinoidebis mTavari funqciaa daicvas foTlebi mzis
damwvrobisagan.

rac Seexeba pigmentebis saerTo raodenobas sxvadasxva jiSis vazebisaTvis-
Sedegebi mocemulia cxril 2-Si. rogorc monacemebidan Cans, vazis jiSebSi pigmentebis
raodenoba garkveuli kanonzomierebiT ar icleba: yvelaze didi raodenobiT
aRiniSneba kaxur jiSSi – mwvane kaxuri, qarTlis – goruli mwvane da imerul jiSSi –
colikouri. kaxuri mwvanisa da goruli mwvanis saxelwodeba dakavSirebulia mwife
yurZnis momwvano ferTan; maTgan damzadebul Rvinosac ki odnav mwvane feri dayveba.
es niSnavs, rom mwvane pigmentebi yurZnis wvenSic ki gadadis. rac Seexeba colikours,
is Zlieri zrdis, maRalmosavliani jiSia da xasiaTdeba maRali intensivobis
fotosinTeziT. amiT SegviZlia avxsnaT maT foTlebSi didi raodenobiT mwvane
pigmentebi.

cxrili 2. sxvadasxva qarTuli, teqnikuri jiSis vazis foTlebSi pigmentebis
dinamika.

№ vazis jiSebi qlor.
A mg/g

qlor.
B mg/g

A+B A/B karotino-
idebi, mg/g

karot/qlor

1. rqawiTeli 1,763 0,422 1,586 3,889 0,814 0,319

2. mwvane kaxuri 2,918 0,604 3,522 4,630 1,094 0,412

3. qisi 1,988 0,638 2,370 4,370 1,253 0,424
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4. Cinuri 1,306 0,340 1,673 3,831 0,616 0,374

5. goruli mwvane 2,469 0,649 3,119 2,437 1,143 0,430

6. colikouri 2,267 0,392 2,859 3,739 0,640 0,344

7. cicqa 0,950 0,213 1,164 4,459 0,431 0,370

8. saferavi 1,690 0,414 2,105 4,075 0,742 0,352

9. Tavkveri 1,199 0,359 1,559 3,344 0,628 0,403

10. ocxanuri safere 0,811 0,203 1,014 3,992 0,457 0,451

11. Cxaveri 1,716 0,445 1,081 3,850 1,060 0,981

12. ojaleSi 1,728 0,506 1,867 4,285 1,237 0,583

13. aleqsndrouli 1,957 0,517 2,675 4,168 1,033 0,381

14. aladasturi 1,815 0,461 2,169 3,720 1,067 0,395

sakmaod maRalia mwvane pigmentebis raodenoba rqawiTelSi, xolo wiTel-
yurZniani jiSebidan ojaleSSi. sakmaod dabalia mwvane pigmentebis Semcveloba ci-
cqaSi; es jiSi Tu dabalmosavliania, samagierod Cinuri iTvleba maRalmosavlian

jiSad, magram mwvane pigmentebi aqac mcirea. რogorc etyoba pigmentebis raodenoba
sxvadasxva jiSebSi individualuria da ar aris damokidebuli yurZnis ferTan, mosa-
vlianobasTan da jiSis warmoSobis regionTan.

miRebuli Sedegebis analizidan SegviZlia gamovitanoT aseTi daskvna, rom
qlorofili A–radenoba matulobs ivnisidan dawyebuli seqtembris bolomde. es pro-
cesi, Cveni azriT dakavSirebulia mosavlis Camoyalibeba–damwifebasTan. Kkaxur jiSe-
bSi qlorofili A-s mateba SeiniSneba agvistos bolomde, qarTlis jiSebSi seqtembris
Sua ricxvebamde, xolo dasavleT saqarTvelos jiSebSi seqtembris bolomde. am
jiSebis teqnikuri simwifis fazebic Sesabamisad icvleba–jer simwifeSi Sedian kaxuri
jiSebi, Semdeg qarTlis jiSebi da bolos dasavleT saqarTvelos  jiSebi.
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Abstract

The present study was conducted on grapevine leaves to determine dynamics of pigment content such as

chlorophyll a, b and carotenoids during one year ontogenesis period between June- October. For experiment was

used 14 most common technical varieties. It was shown that the amount of chlorophyll a in the chloroplasts

steadily increased for all varieties till the end of September and started to decrease after October. It was suggested

that increase is related to the fruit formation and technical maturity of the grapevine.

According to obtained data in Kakhetian varieties (Rkatsiteli and Kakhuri mtsvane) chlorophyll a reached its

maximal values in the end of the August, for kartli varieties (Chinuri, Goruli Mtsvane) in early September and for

Imereti varieties (tsolikouri, tsitska) at the end of September. The phases of technical maturity of these varieties

also change accordingly, first Kakhetian varieties start ripening, then Kartli varieties and finally varieties of

Western Georgia.

Carotenoids reach their maximum value in July-August. During these months, solar radiation is high in

Georgia and the main function of carotenoids is to protect the leaves from sunburn.

The obtained results have shown that total content of green pigments is individual for every variety and does

not depend on the grape color, yield and the region of origin of the variety.

.


