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Abstract
The resistance against phylloxera of the vine is ensured by the morphological and anatomical characteristics of
root. The study establish the fact that the first periderm is formed of cells arranged at rizodermoy and that the
thickness of the first root periderm in interspecific hybrids of grapes Vitis vinifera L. x Muscadinia rotundifolia
Michx., ranges from 80 μm to 124 μm and is formed of 8-12 rows of closely packed cells. The length of these cells
varies from 30 μm to 45 μm, and the width varies from 8 μm to 12,5 μm. Fellemy thickness is ranging from 75 μm to
93 μm. The next layer fellemy, if created in the same year, is formed from the deeper layers of the root cortex cells.
In the interspecific hybrid DRX-M5- (4-6) a second layer is located beneath the fellemy brown crust with a thickness
in the range 93-110 μm. As a result, this area of dead tissue, formed of two layers fellemy, inside and outside, and a
layer of crust disposed between two layers fellemy has a thickness in the range 170-180 μm and protects the roots of
phylloxera exposure and pathogenic organisms.
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INTRODUCTION

MATERIALS AND METHODS

The problem of stability of the grapes to the
phylloxera (Phylloxera vastatrix Planch.) has
been studied for over a hundred years and still
has not been solved completely. Creating a
healthy planting material grafted on
rootstocks with resistance to this pest is quite
challenging. Creation of own-rooted vine
plantations would be much more economical
and easier, but it needs to be resistant to
phylloxera grapes. To create such varieties is
necessary to determine the anatomical and
biochemical characteristics that provide
immunity against phylloxera 1; 7; 17; 24.
At the end of the 19th century, after the from
phylloxera killed almost all the vineyards of
Europe,
"grafted
culture"
accepted
everywhere "as a necessary evil."
Thus, there is an actual problem of the
creation new varieties of grapes with agro
biological signs which would satisfy
maximally requirements for table grapes, used
in fresh form, as well as those which are
intended for industrial processing (juices,
concentrates, wine, etc.) 12; 13; 32.

As object of the study have served
interspecific hybrids of vines Vitis vinifera L.
x Muscadinia rotundifolia Michx. and some
of varieties of grafted vines. 2; 3; 6; 7; 11;
24; 25; 27.
RESULTS AND DISCUSSIONS
The viticulture it is practiced in over 75
countries, limited parallels 35o and 53 o north
latitude and within parallels 40o and 25o south
latitude Fig. 1.

Fig. 1. The evolution of world vine plantations.

- vine plantations are growing
- vine plantations are stable
- vine plantations are decreasing.
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Vine plantations are growing in Chile, China,
New Zealand etc. Vine plantations in Brazil,
Romania, South Africa, Germany, Turkey,
USA, etc. are stable and vine plantations in
France, Hungary, Italy, Spain, Greece etc. are
decreasing Fig.1..
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Fig. 2. The total land area occupied by the vines on the
globe. (millions ha)

The total area of agricultural lands of the
entire world constitutes about 4.6 billions.
hectares, and of vines plantations occupy an
area of 7.5 millions hectares Fig. 2.
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covered with vineyards (from 470,000 ha to
800,000 ha). In most European countries vine
plantations are decreasing. The decline in land
with vineyards in Europe is to regulation by
the EU Council quantity of wine products and
prevent lower prices Fig.3.
The land fund of Republic of Moldova
constitutes about 3,384,600 ha, including
agricultural lands - 2,528,300 ha (75.6% of
the total) of vines plantations occupies the
area of 140,000 ha (3.7%) Fig. 5.
Derived products the wine in Republic of
Moldova is about 25% of total manufacturing
and about 5% of GDP. Currently about 25%
of revenues from the export of Republic of
Moldova wine production are generated 29.
The development of viticulture in Bessarabia
until the XIX century was based on the
indigenous varieties like: Feteasca Neagră
(Băbeasca Neagra, Serecsia), Feteasca Albă,
Feteasca Regală, Cabasma (Cabasma Albă,
Cabasma Neagră), Ciorcuţa Roză, Calabura,
Gordin Verde, Gordin Gurguiat, Zghihara de
Huşi, Plăvaie, Copceac etc. 1; 7; 13; 29; 31.
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57.9% of the total area planted with vines of
the entire world is in the European countries
Fig. 4..

1965

235

250

Fig. 3. The evolution of surfaces with vineyards in
some countries vines.

1960
256 253

100

150149
134

140140140

1984
1991

118

1995

83

1996
1999

50

2006
2009

0

years

2011
2013
2015

Fig. 5. The evolution of vines of surfaces the Republic
of Moldova
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Fig. 4. Land distribution vineyards on Earth.

In China and the some countries of South
America lands with vineyards are growing. In
the last 6 years China has redoubled surfaces
32

The vine was planted on their own roots.
In Bessarabia phylloxera it was detected in
1886 on lands of vines in localities: LupaCold Drăsliceni, Miclesti etc. the central
region of the country. To save the vineyards,
by 1915 all plantations vines on their own
roots were replaced by grafted vines 23 - 25.
The direct methods of combating phylloxera
as: disinfection of ground with carbon
disulfide or naphthalene, periodic flooding of
land, etc., did not contribute to solving the
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problem.
The revitalization of viticulture, in that period
was possible thanks to the work all coaches
will pick: M.Baco, A.Seibel, Terras, Couderc
etc. by creating and introducing direct
producer hybrids (Seibel 1, Seibel 1000,
Terras-20, Flot d'or, Baco Noir, Couderc,
Rayon d'Or, etc.) and grafted varieties 1; 2.
For the cultivation of the vine it had to be
applied highly productive method of grafting,
which has some drawbacks, namely:
- to produce grafted planting material are
needed:
- the considerable human and financial
resources;
- parent stock and scion mother plantations;
- professional technological equipments
etc.;
- for the production of the wine derivatives is
required:
- chemical
treatments
(12
treatments/season);
- perfecting technological processes
(double filtration etc.) 1; 17; 31;32.
The renowned French viticulturist Daniel,
mention: "... the introduction of the method of
cultivation of vines grafted saved vineyard in
France at the moment, but has destroyed her
future ..."
Currently are known about 12,000 genotypes
of the vine. Nevertheless, so far does not was
succeeded in to obtain the variety "ideal".

Fig. 6. The perriderm insulates entire primary root
cortex.

Fig. 7. Not insulates root perriderm tissue attacked by
phylloxera.

It is should be noted that European varieties
cultivation makes it compulsory grafting
parent stock North American (resistant to
phylloxera), which greatly increases the cost
of production of planting material and
plantation of vines creation.
The question thus remains the actual issue of
creating indigenous of the vine varieties with
increased resistance to biotic and abiotic
factors of the environment, productive and
quality.
As a result of cross-breeding of the American
of wild grapes M.rotundifolia Michx. with
cultural grapes V.vinifera L. ssp. sativa D.C.
different generations of interspecies hybrids
own rooted grapes were obtained 2; 3; 4.

Fig. 8. Of the plague be the periderm tissues insulates
attacked by phylloxera.
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The study of the anatomical structure of
interspecific hybrids of grape roots has the
purpose to establish their primary and
secondary structure to determine the
anatomical features typical of a wild grapes
Muscadinia rotundifolia Michx., which has an
absolute resistance to phylloxera 11.
Vine varieties of Vitisi vinifera L., nonresistant to phylloxera, the first root periderm
is formed and isolated pericycle all primary
root bark, which then dies and falls off at the
root Fig. 6.; Fig. 7..
Of the plague be the periderm tissues insulates
attacked by phylloxera and push them
outwards.
Thereby,
it
enables
the
development of pathogen agents Fig. 8..
The vine resistant to phylloxera develop to the
wound periderm, which has bactericidal
properties and stop the spread of pathogens
Fig. 9..

layers of radial 8-12 tangentially elongated
cells compactly arranged between them,
created from the layer of cells beneath the
rizodermoy. Another layer of periderm, if
created in the same year, is formed from the
deeper layers of the root cortex cells 11; 25.
This morphological and anatomical and
hybrids-specific feature determines the
resistance to phylloxera root interspecific
hybrids of grapes (Vitis vinifera L. x
Muscadinia rotundifolia Michx.) Fig. 9..
Interspecific hybrids Vitisi vinifera L. x
Muscadinia rotundifolia Michx can be
effectively grown on their own roots in the
region of Central and Northern agroclimatic
the Republic of Moldova, there where most
varieties vine Vitis vinifera L. not withstand
low temperatures of winter 2; 3; 5; 6; 17; 18.

Fig. 10. The sector of interspecific hybrids of vine
V.vinifera L. x M.rotundifolia Michx.

Initiated the procedure for creating sectors of
interspecific hybrids of vines on their own
roots in the Central region (Chişinău, IGPPP
ASM) and North (Soroca) of Moldova Fig.
10; Fig. 11., where most varieties of vines
group Vitis vinifera L. overwintering does not
withstand low temperatures 2; 3; 5; 6; 17;
19.

Fig. 9. The interspecific hybrids of grapes (V.vinifera
L. x M.rotundifolia Michx.), 11-508: 1. epidermis; 2.
peridermis; 3. cortex.

In interspecific hybrids of grapes (Vitis
vinifera L. x Muscadinia rotundifolia
Michx.), the first root periderm, with
secondary anatomical structure, created from
34

Fig. 11. New varieties of vines on their own roots for
implementation (12-35; 11-37; 11-75).
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CONCLUSIONS
The resistance against the phylloxera of the
vine is provided by morphological and
anatomical structure of root and concentration
of chemicals, such as: resveratrol etc.
Periderm, the first layer is formed from cells
located under rizodermoy and that the
thickness of the first root periderm in
interspecific hybrids grape V.vinifera L. x
M.rotundifolia Michx.), ranges from 80 μm to
124 μm and formed from 8-12 rows of cells
arranged compactly. The length of these cells
varies from 30 μm to 45 μm, and the width
varies from 8 μm to 12.5 μm. Fellemy
thickness ranging from 75 uM to 93 μm. The
next layer fellemy if created in the same year,
formed from the deeper layers of the root
cortex cells. In the interspecific hybrid DRXM5- (4-6) a second layer located beneath the
fellemy brown crust with a thickness in the
range 93-110 μm. As a result, this area of
dead tissue, formed of two layers fellemy,
inside and outside, and a layer of crust
disposed between two layers fellemy has a
thickness in the range 170-180 μm and
protects the roots of phylloxera exposure and
pathogenic organisms.
Interspecific hybrids Vitis vinifera L. x
Muscadinia rotundifolia Michx. can be
effectively grown on their own roots in the
region of Central and Northern agroclimatic
the Republic of Moldova, there where most
varieties vine Vitis vinifera L. not withstand
low temperatures of winter.
REFERENCES
1Alexandrescu, I.C., Oşlobeanu, M., et al., 1994,
Mică enciclopedie de viticultură. Iaşi: Editura “Glasul
Bucovinei”, p. 714.
2 Alexandrov, E., 2010, Hibridarea distantă la viţa de
vie (Vitis vinifera L. x Vitis rotundifolia Michx.).
Chişinău. „Print-Cargo” SRL., 192 pag.
3Alexandrov, E., 2012, Hibrizii distanţi ai viţei de
vie (Vitis vinifera L. x Muscadinia rotundifolia Michx.).
Aspecte biomorfologice şi uvologice. Chişinău. Tipogr.
AŞM., 140 pag.
[4]Alexandrov, E., 2015, New requirements in the
creation of varieties of vine with the economic and
ecological effect in the conditions of climate change.
Scientific Papers Series Management, Economic in
Agriculture and Rural Development, Vol. 15( 3): 35-

42.
[5]Alexandrov, E., 2016, The expressiveness of the
characters in the process of creating new varieties of
vines. Scientific Papers Series Management,
Economic in Agriculture and Rural Development,
Vol. 16(1):49-52.
[6]Alexandrov, E., 2016, The concentration of the
chemical compounds and the color of berry to the
varieties of the interspecific hybrids to the vines (Vitis
vinifera L. x Muscadinia rotundifolia Michx.).
Scientific Papers Series Management, Economic in
Agriculture and Rural Development, Vol. 16(1):53-56.
7Ampelografia Republicii Sovietice Socialiste
România. Bucureşti: Ed. Acad. RSR, 1959-1970. 856
p.
8Antoce Oana Arina, 2007, Enologie. Chimie și
analiza senzorială. Ed. Universității Craiova, 808 pag.
9 Arthur S. Peeters, 2011, Wine: types, production,
and health. New York, 500 pag.
10 Bajura, T., Gaina, B., 2010, Economia ramurii
viti-vinicole a Republicii Moldova în contextul
asocierii cu Uniunea Europeană. În: Akademos,
nr.3(18), p. 88-91.
11 Codreanu, V., 2006, Anatomia comparată a viţei
de vie (Vitis L.). Chişinău: Comb. Poligraf. 252 p.
12Cotea, V.D., 1985, Tratat de enologie. Vol. 1.
Vinificaţia şi biochimia vinului. Ed. CERES, Bucureşti,
624 pag.
[13]Cotea, V., Cotea, V., 1998, Viticultură,
ampelografie şi oenologie. Bucureşti: Editura Didactică
şi pedagogică, R.A., 357 p.
[14] Cordonnier, R., 1971, Les aromes des vins et des
eaux-de-vie, leur formation et leur evolution. Bull.
OIV, Vol. 44: 1128-1148.
[15]Cordonnier, R., Bayanove, C., 1981, Etude de la
phase prefermantaire de la vinification: extraction e
formasion de certains composes de l arome; cas des
terpenols, des aldehydes e des alcools an C6. Conn.
Vigne Vin. Vol. 15.
[16]Jacques Blouin, 1992, Techniques danalyses des
mouts et des vins. Paris, 332 pag.
17Gaina, B., Alexandrov, E., 2015, Pagini din istoria
si actualitatea viticulturii. Chișinău: Lexon-Plus,
(Tipografia Reclama). 260 p.
18Gaina,
B., Alexandrov,
E., Sartorri, E.,
Novosadiuc, I., 2015, Cerinte noi la crearea varietatilor
de vita-de-vie cu efect economic si ecologic. In:
Pomicultura, Viticultura si Vinificatia, nr. 2 (56), pag.
16-22.
19Gaina B., Alexandrov E., 2015, Viţa-de-vie –
cultură agricolă cu un potenţial deosebit. În: Buletinul
Ştiinţific al Universităţii de Stat „Bogdan Petriceicu
Haşdeu” din Cahul, nr. 2(14), pag. 44-62.
20Gaina, B., Jean-Louis Puech, Perstnev, N. et al.,
2006, Uvologie şi oenologie. Chişinău: TAŞM, 444 p.
21Ghid pentru descrierea soiurilor și speciilor de vițăde-vie. Buletinul I.C.V.V. (Institutul de cercetări pentru
viticultură şi vinificaţie). Valea Călugărească., 1988,
Nr. 2 (7). 82 p.
22 Hotărîrea Guvernului Republicii Moldova nr. 708
35

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 16, Issue 4, 2016
PRINT ISSN 2284-7995, E-ISSN 2285-3952
din 20.09.2011 cu privire la aprobarea Reglementării
tehnice „Metode de analiză în domeniul fabricării
vinurilor Monitorul Oficial Nr. 164-165 din
04.10.2011.
[23]Nedov, P., 1977, Imunitet vinograda c filoxere i
vozbuditeleam ghienia cornei. Chisinau, Stiinta, 169
pag.
[24]Nedov, P., 1978, Filoxernaia problema i selectia
vinograda na complexnii imunitet c vrediteleam i
bolezneam. In: Ghenetica i selectia vinograda na
imunitet. Trudi Vsesoiuznovo Simpoziuma. Кiev, pag.
35-45.
[25]Nedov, P., Guler P., 1987, Normalinaia i
patologhicescaia anatomia cornei vinograda. Chisinau,
Stiinta, 151 pag..
[26]Pomohaci, N., Stoian, V., Gheorghiţă, M. et al.,
2000, Enologie. Vol. I. Prelucrarea strugurilor şi
producerea vinurilor. Ed. „CERES”, Bucureşti, 367
pag.
[27]Print Ia., 1965, Vinogradnaia filoxera i meri boribi
s nei. Москва: Nauca. 294 pag.
[28]Taran, N., Soldatenco Eugenia, 2011, Tehnologia
vinurilor spumante. Aspecte moderne. Chișinău, 265
pag.
29Republica
Moldova.
Ediţie
enciclopedică.
Chişinău: Enciclopedia Moldovei, 2009. 734 p.
30Ronald Jakson, 2008, Wine Science. Principles and
Aplications. Third Edition. Ontario, Canada, 752 pag.
31Savin, G., 2012, Ameliorarea sortimentului viticol
al Republicii Moldova. Chişinău: Tipogr. AŞM. 260 p.
[32]Sîrghi, C., Zironi, R., 1994, Aspecte inovative ale
oenologiei moderne. Ed. Sigma, Chişinău, 261 pag.
33Țîrdea, C., 2007, Chimia și analiza vinului. Ed.
Ion Ionescu de la Brad, Iași, 1398 pag.
34Țîrdea, C., Sîrbu, G., Țîrdea, A., 2010, Tratat de
vinificație. Ed. Ion Ionescu de la Brad, Iași, 764 pag.
35Waterhouse, A. L., 2002, Wine phenolics. Ann.
N.Y. Acad. Sci., 957: 21-36.

36

