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THE CAPACITY OF GRAPEVINE GENOTYPES TO CAPTURE CO;
FROM THE ATMOSPHERE

According to calculations of the inventory of greenhouse gases emitted into the atmosphere,
it was found that CO, accounts for about 80%.Cultivation of agricultural plant genotypes with an
increased potential for capturing CO, from the atmosphere represents an additional benefit for
economic agents, expressed through the sale of "green allowances" (the equivalent of CO,
produced), to economic agents, which do not fit into the technological process of absorbing
greenhouse gases emitted into the atmosphere. In the study, the intraspecific grapevine genotypes
from the Vitis vinifera L. subspecies sylvestris Gmel. group and the genotypes from the D.C. sativa
subspecies group were used: Feteasca alba; Feteasca neagra etc., as well as interspecific
genotypes Vitis vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx.: Ametist, Augustina,
Alexandrina, BC3-580 etc. The coefficient of capture of CO, from the atmosphere was determined
with the help of the light saturation curve method for photosynthesis, using the PTM-48A
phytomonitor. The results of the study demonstrated that the interspecific grapevine genotypes Vitis
vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx. have a CO, capture coefficient from
the atmosphere that is twice as high compared to the intraspecific genotypes from the Vitis vinifera
L. ssp. sativa D.C. group.
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INTRODUCTION

The increase in CO; levels in the atmosphere leads to a disruption of the balance of climatic
factors both locally and globally. Thus, climate change is a phenomenon that occurs very rapidly in
time and space, and many genotypes of living organisms will not be able, in a short period of time,
to adapt to new environmental conditions. Based on calculations of the volume of greenhouse gases
emitted into the atmosphere, it was found that CO, is eliminated in the largest quantity,
approximately 80%. The increase in the volume of greenhouse gases in the environment is currently
on the rise and is also generating irreversible climate processes. Ultimately, the results of the impact
of these gases will contribute to radically altering life on Earth [1,2].

Currently, there are various methods for capturing carbon dioxide from the atmosphere, but
a fairly effective method is the cultivation on agricultural land of agricultural plant genotypes that
also have an increased potential for capturing COs.

The use of agricultural plant genotypes with an increased potential for capturing CO, from
the atmosphere represents an additional benefit for economic agents. By cultivating such genotypes,
it is possible to obtain derivative products specific to the respective genotype and, at the same time,
to sell "green quotas™ (the equivalent of CO, produced) to economic agents who are not able to
cope with the technological process of absorbing greenhouse gases emitted into the atmosphere [3,
2].

A significant amount of research today is devoted to the study of grapes in the areas of
analysis of photosynthetic activity, transpiration and stomatal conductance depending on the
ambient temperature and the genotype [4, 5, 6, 7, 8, 9, 10, 11, 12].

The purpose of the present study is to analyze the photosynthetic activity in conjunction
with transpiration and stomatal conductivity of grapevine genotypes in relation to the ambient
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temperature in order to determine the photosynthesis coefficient.
MATERIALS AND METHODS

As the object of study served: intraspecific grapevine genotypes from the group Vitis
vinifera L. of the subspecies sylvestris Gmel.; the genotypes from the group of the subspecies sativa
D.C.: Feteasca Alba; Feteasca neagra etc.; interspecific genotypes Vitis vinifera L. ssp. sativa
D.C. x Muscadinia rotundifolia Michx.: Ametist, Augustina, Alexandrina, BC3-580 etc.

The activity of physiological parameters was analyzed, such as: transpiration, stomatal
conductivity, photosynthesis, etc. in relation to temperature and sunlight. [3].

The determination of the CO2 absorption capacity from the atmosphere was carried out
using the PTM-48A phytomonitor, which is an automatic system with four cameras, which operate
automatically, being fixed on the leaves of plants. The time period for evaluating the activity of
physiological criteria was 72 consecutive hours. Statistical processing of the obtained data was
carried out using the Statistics 10 computer program (Stat sof INC, USA) and Microsoft Excel 2010 [13, 14].

RESULTS AND DISCUSSIONS

The cenosis fulfills the role of a unique photosynthetic system, the efficiency of whose
functionality depends on the ability of the plant genotype to capture CO, from the atmosphere and
use an increased coefficient of solar radiation energy. Based on the photosynthesis coefficient
indices, it is possible to optimize the essential vital factors for plant development in
agrophytocenoses [2].

Analyzing the indices regarding photosynthetic activity, transpiration and stomatal
conductivity, we find that the genotype Vitis vinifera L. ssp. sylvestris Gmel. at a temperature of
28 °C has a photosynthetic activity of 6.17 micromol (CO,)/m%s and transpiration of 0.76 millimol
(H,0)/m?/s, while at a temperature of 33.42 °C, the photosynthetic activity is 6.06 micromol
(CO,)/m?/s and transpiration of 2.62 millimol (H,0)/m?/s, (tab. 1).

At the same time, the intraspecific grapevine genotypes from the Vitis vinifera L. ssp. sativa
D.C. group, at a temperature of 27.5-28.5°C have a photosynthetic activity of 8.2 micromol
(CO,)/m?/s, (Feteasca Albd) and 8.5 micromol (CO,)/m?/s, (Feteasca Neagrd), at the same time the
transpiration is 1.85 millimol (H20)/m?/s (Feteasca Alba) and 1.78 millimol (H,0)/m?/s (Feteasca
Neagrd), (tab. no. 1).

But, at a temperature of 34.56-35.21 °C, photosynthetic activity is 7.25 micromol (CO,)/m?/s
(Feteasca Albd) and 7.5 micromol (CO,)/m%s (Feteasca Neagrd), while transpiration is 4.43
millimol (H,0)/m?%s (Feteasca Alba) and 5.04 millimol (H,0)/m?%s (Feteasca Neagra), (tab. no. 1).

The interspecific grapevine genotypes Vitis vinifera L. ssp. sativa D.C. x Muscadinia
rotundifolia Michx. at a temperature of 27-28.5 °C have a photosynthetic activity of 10.68 micromol
(CO,)/m?s (Alexandrina), 10.96 micromol (CO,)/m%s (Ametist) and 12.02 micromol (CO,)/m?%s
(Augustina), at the same time the transpiration is 2.52 millimol (H,0)/m?s (Alexandrina),
1.75 millimol (H,0)/m?/s (Ametist) and 2.94 millimol (H.0)/m?/s (Augustina) (tab. no. 1.).

However, at a temperature of 35.57-35.84 °C, photosynthetic activity is 9.26 micromol
(CO,)/m?s (Alexandrina), 10.3 micromol (CO.)/m?/s (Ametist) and 11.1 micromol (CO,)/m?%s
(Augustina), while transpiration is 4.56 millimol (H,0)/m?%s (Alexandrina), 3.95 millimol
(H,0)/m?/s (Ametist) and 4.1 millimol (H,0)/m?/s (Augustina) (table no. 1).

Using the light saturation curve method for photosynthesis, with the help of the PTM-48A
phytomonitor, the intraspecific grapevine genotypes Vitis vinifera L. ssp. sativa D.C. and the
interspecific rhizogenic grapevine genotypes Vitis vinifera L. ssp. sativa D.C. x Muscadinia
rotundifolia Michx. were evaluated in terms of the capacity to absorb CO, from the atmosphere and
the determination of the capture coefficient. The duration of the test start for each genotype studied
was at least 72 consecutive hours.

Analyzing the intensity of photosynthesis of grapevine genotypes of intraspecific origin Vitis
vinifera L. ssp. sativa D.C., it was concluded that the genotype: Sauvignon has a capture coefficient
of 2.2 micromol(CO,)/m?s; Muscat de Alexandria — 1.7 micromol (CO.)/m?s etc. (fig. 1a).

The interspecific rhizogenic grapevine genotypes Vitis vinifera L. ssp. sativa D.C. X
Muscadinia rotundifolia Michx. have a capture coefficient as follows: Ametist — 4.8 micromol
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(CO,)/m?s; BC3-580 — 4.3 micromol (CO,)/m?s; Augustina — 3.8 micromol (CO,)/m?s; Alexandrina
— 3.1 micromol (CO,)/m?s (fig. 1b).

Table 1
Physiological peculiarities of grapevine genotypes
Leaf Transpiration Stomatal Photosynthesis
Genotype temperature | (milimol (H,0)/m?/s) conductibility (micromol
‘c) (mol/m?/s) (COL)/m?s)
Vitis vinifera L. ssp. sylvestris Gmel.
28 0,76 0,05 6,17
33,42 2,62 0,12 6,06
Vitis vinifera L. ssp. sativa D.C.
Feteasca Alba 28,44 1,85 0,14 8,2
35,21 4,43 0,21 75
Feteasca Neagra 27,5 1,78 0,14 8,5
34,56 5,04 0,3 7,25
Vitis vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx.
Alexandrina 27,41 2,52 0,27 10,68
35,84 4,56 0,3 9,26
Ametist 27 1,75 0,16 10,96
35,57 3,95 0,24 10,3
Augustina 28,51 2,94 0,28 12,02
35,62 4,1 0,31 11,1
Vitis labrusca L.
Ontario 28,9 2,65 0,18 8,5
33,5 3,35 0,24 7,28
20 20
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a) intraspecific genotypes b) interspecific genotypes
Fig. 1. The photosynthetic activity of grapevine genotypes

Based on the results of the study, it was found that the interspecific genotypes Vitis
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vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx. have a carbon capture coefficient
from the atmosphere that is twice as high compared to the intraspecific genotypes Vitis vinifera L.
ssp. sativa D.C. (fig. 2).
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Fig. 2. The coefficient of CO, capture

The technique can also be applied to other crops, both agricultural and forestry. The
genotype that has an increased coefficient of capturing CO, from the atmosphere can be multiplied
vegetatively and cultivated in the respective areas.

CONCLUSIONS

The interspecific genotypes of the grapevine Vitis vinifera L. ssp. sativa D.C. x Muscadinia
rotundifolia Michx. have a carbon capture coefficient from the atmosphere twice as high compared
to the genotypes of intraspecific origin Vitis vinifera L. ssp. sativa D.C.

The method can be applied to determine the CO, capture coefficient from the atmosphere
and to other crops, both agricultural and forestry.

The genotype that possesses an increased CO, capture coefficient from the atmosphere can
be multiplied vegetatively and cultivated in the respective areas.
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[acTuTyT reneruku, ¢izionorii Ta 3axucty pocarna AHM,
M. Kummnis, Pecrybnika MongoBa

3JATHICTb TEHOTHIIIB BUHOT'PAZY NOIVIMHATH CO; 3 ATMOC®EPHU

32i0n0 3 po3paxynkamu iHeeHmMapu3ayii NApHUKOBUX 2A3i6, WO BUKUOAIOMbCS 8 ammocepy,
oyno ecmanoeneno, wo Ha yacmky COy npunadae 6ausvko 80%. Bupowyeanmns cenomunis
CLIbCLKO2OCNO0APCLKUX pOCIun 3 niosuwenum nomenyiarom noeaunanus CQO, 3 ammocgepu €
000amKo8010 8U200010 OJisl eKOHOMIUHUX CYO €EKMIB, WO BUPAICAEMBCS 8 NPOOANCY «3ENEHUX KEOM Y
(exgisanenma eupoonenoco CQOz) ekoHOMIUHUM CYO €KMAM, AKI He BNUCYIOMbCA 6 MEXHOI02IUHUL
npoyec NONUHAHHA NAPHUKOBUX 2d3i8, WO 6uxkudaomvci 6 ammocgepy. Y oocnioxcenti
BUKOPUCIOBYBANUCS BHYMPIUHbOBUOOBI 2eHOmunu eunocpady 3 epynu Vitis vinifera L. nioeuo
sylvestris Gmel. i zenomunu 3 epynu niosudy D.C. sativa: Feteasca alba, Feteasca neagra ma in., a
makoic mixxceudosi eenomunu Vitis vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx.:
Ametist, Augustina, Alexandrina, BC3-580 ma in. Koegiyicnm nocnunannus CO2 3 ammocgepu
BU3HAYABCS 34 OONOMO2010 Memody Kpueoi c8imuogoi camypayii homocunmesy 3 6UKOPUCAHHAM
gimomonimopa PTM-484. Pe3yremamu 00cCniodxicenHs NOKA3AU, WO MINCEUOOBI 2eHOMUNU
sunoepady Vitis vinifera L. ssp. sativa D.C. x Muscadinia rotundifolia Michx. maoms xoeghiyicnm
noenunanua CQOy 3 ammocghepu, AKutl y08iui GuWUl NOPIGHAHO 3 GHYMPIUHLOBUOOBUMU
eeHomunamu 3 epynu Vitis vinifera L. ssp. sativa D.C.

Knrouoei cnosa. CO,, 3MiHa KITIMaTy, TeHOTUITH, BAHOTPA THA JI03a, (POTOCHHTE3.
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