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Abstract
The ꞌTămâioasă româneascăꞌ variety (syn. Muscat à petits grains blancs) is one of the oldest and most famous varieties
for aromatic wines in Romania. This prospective study aimed to evaluate the variability of some morphological,
agrobiological and qualitative features of ꞌTămâioasă româneascăꞌ cv. and of the two clones ꞌTămâioasă româneascăꞌ
104 Dg. and ꞌTămâioasă româneascăꞌ 36 Pt., in the specific conditions of the Drăgășani vineyard, Romania. Also, it
aimed to identify some ampelographic descriptors useful for the discrimination between the two clones on the one hand
and between the clones and the ꞌTămâioasă româneascăꞌ variety on the other hand. Based on the 48 ampelographic and
ampelometric descriptors used and analyzed, our partial results show that there is an important phenotypic variability
within the population of the ꞌTămâioasă româneascăꞌ variety.
Key words: ampelometric descriptors, clones, grapevine, phenotypic variability.

INTRODUCTION
The genetic diversity of the Vitis genus has
always been a very valuable source for
obtaining new genotypes, useful from a
viticultural and oenological point of view, but
also an alternative for adapting the varieties to
the effects generated by disturbing abiotics and
biotics factors from the viticultural ecosystem
(Eibach and Töpfer, 2015; Riaz et al., 2018).
The conservation, assessment and use of
genetic diversity in grapevines are a topical
concern both worldwide (Lacombe et al., 2004;
Žulj Mihalević et al.,2013 ; Marković et al.,
2017; This et al., 2006) and nationally (Bodea
et al., 2009 ; Bucur and Dejeu, 2018; Cichi et
al., 2015; Popescu et al., 2017; Stroe, 2016).
Intra-varietal variability in grapevines is a
valuable germplasm source, on which clonal
selection and breeding of grapevines are based
(Hajdu et al., 2011; Mannini, 2000; Oprea &
Moldovan, 2007; OIV, 2017).
Various international studies and programs are
being conducted to test and validate grapevine
phenotyping methodologies, as well as to
identify simple, fast, and low-cost methods to
identify a large volume of grapevine accessions
(Boursiquot et al., 1995; Rustioni et al., 2014;
This et al., 2004; Volk, 2010).
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Several phenotyping methodologies have been
used and tested, including ampelometric
characteristics of leaves (Bodor et al., 2013,
2018; Chitwood et al., 2014), bunch and berry
morphology (Diago et al., 2013; Ferreira et al.,
2018; Grimplet et al., 2019) as well as grape
biochemical composition (Bigard et al., 2018;
Escudier et al., 2016; Russo et al., 2009).
The grown of grapevines and the production of
wine have a very long history and tradition in
Romania (Teodorescu, 1964). However, the
number of native varieties and the cultivated
areas with these varieties are currently low
(Antoce and Călugăru, 2017; Cichi et al.,
2020). There is a real risk of diminishing the
national viticultural germplasm fund, with all
the consequences deriving from it in the current
context of the challenges posed by climate
change (Bucur et al., 2016; Cichi, 2006;
Duchene et al., 2010), the limited number of
varieties currently used for planting in
Romania, the interest of many grape growers
oriented towards international varieties, the
lack of autochthonous planting material and of
a deficient financing regarding the conservation
and efficient use of the local genetic resources
(Cichi et al., 2019).
The Drăgășani vineyard has a very old
viticulture history and tradition in Romania.

According to Teodorescu I.C. (1943) the
existence of vine on the territory of the current
vineyard is related to the existence of the first
plantations made by the Geto-Dacians (1st
century BC). It is located in the Muntenia and
Oltenia Hills wine-growing region, between the
Getic Subcarpathians to the north and the
Romanian Plain to the south and south-east,
being located between 44°30' and 44°55'
parallels north latitude and between 23°55' and
24°15' meridians eastern longitude (Olteanu et.
al., 2002).
ꞌTămâioasă româneascăꞌ cv. (syn. Muscat à
petits grains blancs, Tămâioasa alba
românească, Tămâioasa alba de Drăgasani) is
one of the oldest and most famous varieties for
aromatic wines in Romania, being considered a
local variety and a reference variety for the
Drăgășani vineyard (as it appears from the
synonymy with the variety). The Cotnari
vineyard and the Pietroasa viticultural center
are also the Romanian traditional cultivation
areas of the ꞌTămâioasă româneascăꞌ variety
(Constantinescu et al., 1960).
At present there are still controversies
regarding the geographical and the genetic
origin of this variety (Popescu et al., 2017).
About the ꞌTămâioasă româneascăꞌ cv. and the
wines produced from this variety in Drăgășani,
there are written documents that attest to its
cultivation a long time before to Phylloxera
(Istocescu et al., 2004). These documents refer
to the wine producers, the quality of the wine
and the medals obtained by the wines at
international and national wine exhibitions and
competitions. In this regard, Iorga N. (1925),
quoted by Teodorescu (1943), in the paper
History of Romanian Trade (published in
Bucharest, 1925, p.131), mentioned that in
1545 Greek merchants in Wallachia were
stopped to sell in large quantities a sweet wine
like Malvazia, specific to the Drăgășani region,
in Sibiu (across the border at that time). Given
the specifics of the qualitative potential of the
ꞌTămâioasă româneascăꞌ cv. to produce natural
semi-sweet and sweet wines, we appreciate
that, most likely, the sweet Drăgășani wine
mentioned above came from the ꞌTămâioasă
româneascăꞌ variety.
Although it is a very old variety in culture in
Romania, only four clones were obtained for
the ꞌTămâioasă româneascăꞌ variety: ꞌTămâioasă

româneascăꞌ 104 Dg. in 1982 at the Research
and Development Station for Viticulture and
Oenology Dragasani, ꞌTămâioasă româneascăꞌ
36 Pt. in 1982 and ꞌTămâioasă româneascăꞌ 5
Pt. in 1989 (at S.C.D.V.V. Pietroasa) and
ꞌTămâioasă româneascăꞌ 24 Cot. in 2009 at S.C.
Cotnari S.A.
Various researches carried out at national level
regarding the ꞌTămâioasă româneascăꞌ variety
focused
mainly
on
the
agronomic,
technological characteristics and on the quality
of the wines obtained from this variety in
different cultivation areas (Popescu et al., 2009;
Stoica et al., 2008, 2009; Vișan et al., 2014),
but also on the SSR markers (Ghețea et al.,
2010; Popescu et al., 2017) or several
ampelographic characteristics (Giugea et al.,
2019; Gorjan, 2012; Rotaru, 2009). Research
on the evaluation of the phenotypic traits of the
'Tămâioasa românească' clones is limited (Stroe
et al., 2009; Stoica et al., 2017).
In this context, this prospective study aimed to
evaluate the variability of some morphological,
agrobiological and technological features of
ꞌTămâioasă româneascăꞌ cv. and of the two
clones ꞌTămâioasă româneascăꞌ 104 Dg. and
ꞌTămâioasă româneascăꞌ 36 Pt., in the specific
conditions of the Dragasani vineyard. Also, it
aimed to identify some ampelographic
descriptors useful for the discrimination
between the two clones on the one hand and
between the clones and the ꞌTămâioasă
româneascăꞌ variety on the other hand.
MATERIALS AND METHODS
Plant material. The plants used in the present
study were the cultivar of Vitis vinifera L.
ꞌTămâioasă româneascăꞌ, and ꞌTămâioasă
româneascăꞌ 104 Dg. and ꞌTămâioasă
româneascăꞌ 36 Pt. clones. The vines were 18
years old. Ten vines per cultivar and clones
were selected for the study, in three
replications. The vines were cultivated under
the same growing conditions using rootstock
Kober 5 BB, with the 2.0 x 1.2 m spaces, semitall shape of the stem (with a trunk of 0.6 m),
Double Guyot pruned, 12 bud/m2, without
irrigation.
Location and climatic characteristics. The study
was conducted for three consecutive years
(2018-2020) in the Drăgășani vineyard,
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Drăgășani -Dealul Olt area. The main climatic
characteristics during the experimentation
period are shown in Table 1. The weather data
were obtained from the Drăgășani meteorological Station, located at approximately 3 Km
from the experimental site. In terms of heliothermal resources, the studied years were
particularly favourable for the grapevine.
Although the volume of precipitation was
within normal limits in relation to the
multiannual values, there is still a semi-arid
aspect during the growing season based on De
Martonne Aridity Index (Table 1).

0,1N until pH 7.0. Sugar content and total
acidity of must measurements were done in five
replicates.
Fertility. The observations were made after
flowering,
targeting
the
number
of
inflorescences/vine (Ni), number of total
shoots/vine (Nts), number of fertile shoots/vine
(Nfs) and it was expressed by the relative
fertility index (Rfi) and absolute fertility index
(Afi). The two fertility indices were calculated
according to the following formula:
Rfi = Ni/Nts;
Afi = Ni/Nfs.
Statistical analysis. Each variable was examined by analysis of variance (ANOVA). All
variables that were significant in the F test were
analysed by HSD Tukey`s test to means separation and to establish if there were significant
differences among the clones and among the
clones and ꞌTămâioasă româneascăꞌ cv.

Table 1. Main climatic indexes of the experimental site
Climatic Index
Winkler Index

Average
2018-2020
1810

Huglin`s heliothermal index
(IH)
Annual Rainfall (mm)

2525

Rainfall in the growing season
(mm, April 1st to September
30th)
De Martonne Aridity Index
(IDM)
De Martonne Aridity Index
growing season (IDM, April 1st
to September 30th)
Cool nights Index (IF)

425

750

Class
Moderate
temperate
IH5-Warm
Normal for
region
Normal for
region

33

Slightly- arid

14.53

Semi-arid

13.04

CI+1- Cool
night

RESULTS AND DISCUSSIONS
Along with SSR markers, the adequacy of the
use of ampelographic descriptors of adult
leaves, grapes and berries has been
demonstrated as valuable tools in the
identification of grapevine varieties and the
evaluation of clonal polymorphism (Atak et al.,
2014). The leaf is one of the most important
vegetative organs used in phenotypic
descriptions and morphological identification
of grapevine cultivars (Bodor et al., 2013).
Regarding the phenotypic homogeneity of the
ampelometric characteristics of the adult leaf in
the ꞌTămâioasă româneascăꞌ cv. population, an
obvious variability can be recorded. The
coefficient of variation had values between
8.65% (OIV 601- lenght of vein N1, 104.91
±9.08 mm) and 33.15% (OIV 611- lenght of
vein N5, 24.05±7.98 mm). An important
variability in ꞌTămâioasă româneascăꞌ cv. was
also found in terms of the depth of the upper
lateral sinuses, CV% = 23.66 for length petiole
sinus to upper lateral leaf sinus (OIV 605,
43.79±10.36 mm). Chitwood et al. (2016)
mention a variability in distal sinus depth
associated with colder, drier climates during the
growing season.Lenght of tooth of N2 (OIV
612) and width of
tooth of N2 (OIV 613) had a high degree of
variation both in 'Tămâioasa românească' cv.

Ampelographic descriptors. The observations
were carried out for three consecutive years.
The ampelographic descriptors were recorded
in accordance with OIV standardized
descriptors and methods (OIV, 2009), at
different stages of the growth cycle : 25 for
mature leaf (OIV 067- 068, OIV 077-080, OIV
093-094, OIV 601- 617), 2 for inflorescence
(OIV 152-153); 7 for bunch (OIV 202-204,
OIV 206-209); 8 descriptors for berry (OIV
220-223; OIV225-226; OIV 236, OIV 238), 2
for vegetative growth (OIV 353-354) and 4 for
grape yield (OIV 502-503, OIV 505-506).
Sampling measurement and analyses. Ten
bunches for each clone/cultivar, 10 berries from
the middle part of bunches, in 3 replicates,
were used for measurements and analyses of
bunch and berry traits, at full maturity. Sugar
content (°Brix values) was measured using
Kruss Optronic Hand Refractometer Hrot 32.
Total acidity of must (g/L H2SO4) was
determined by the titration method, NaOH
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and in the two clones, the coefficient of
variation recording values between 20.07%
(OIV 613 at 'Tămâioasa românească' 36 Pt.)
and 31.84% (OIV 613 at 'Tămâioasa
românească' cv.).
The lenght of vein N1 (OIV 601), CV% with
values
between
7.78%
('Tămâioasa
românească' 36 Pt.) and 8.72% ('Tămâioasa
românească' 104 Dg.) had the lowest degree of
variation in both the 'Tămâioasa românească'
variety and the two clones. In Table 2 there are
presented only the coded OIV descriptors with
numerical evaluation showing the distinct
features among ꞌTămâioasă româneascăꞌ cv.,
ꞌTămâioasă româneascăꞌ 36 Pt. and ꞌTămâioasă
româneascăꞌ 104 Dg. clones.

= 28 % . A medium variability of the absolute
fertility (Afi) is observed both in ꞌTămâioasă
româneascăꞌ cv. as well as in the two clones.
This is partly explained by the response of
genotypes to the variability of environmental
conditions specific to the three years of study.
Under the same experimental conditions, the
ꞌTămâioasă româneascăꞌ 104 Dg. clone was
noted in terms of relative (Rfi) and absolute
fertility (Afi), the differences being statistically
significant
compared
to
ꞌTămâioasă
româneascăꞌ 36 Pt. (p ≤ 0.01).There are also
differences in the length of internodes (OIV
353). ꞌTămâioasă româneascăꞌ 104 Dg. has the
longest internodes, the differences being
statistically significant compared to ꞌTămâioasă
româneascăꞌ and Tămâioasa românească' 36 Pt.
(p ≤ .01).
The production of useful biomass and the
efficiency of the use of pedoclimatic resources
are important objectives in grapevine breeding
programs, but also an important criterion in the
choice of plant material by the vine growers.
Results of various studies showed a genetic
variability and different clonal responses to soil
water availability (Tortosa et al., 2020), to use
rootstock (Boso et al., 2010), to bud load or
pruning system (Feitosa et al., 2018).Both the
ꞌTămâioasă româneascăꞌ 104 Dg. clone and the
ꞌTămâioasă româneascăꞌ 36 Pt. clone have a
shorter length of bunch compared to the
ꞌTămâioasă româneascăꞌ cv., the differences
being statistically significant (p≤ .01). The
weight of bunch is also lower in the ꞌTămâioasă
româneascăꞌ 104 Dg. and ꞌTămâioasă
româneascăꞌ 36 Pt. clones (Table 3), the
differences being significant compared to
ꞌTămâioasă româneascăꞌ cv. (p≤ .01).The
biometric characteristics of the grape had an
medium variation, except for the weight of
berry (OIV 503) at ꞌTămâioasă româneascăꞌ 104
Dg., in which a high degree of variation was
noticed (CV% = 28.87). ꞌTămâioasă
româneascăꞌ cv. and ꞌTămâioasă româneascăꞌ
36 Pt. have berries larger in length (OIV220)
and width (OIV 221) compared to the
ꞌTămâioasă româneascăꞌ 104 Dg. clone, the
differences between the means being
statistically significant ( p ≤ .01). Of the two
clones, the highest berries weight was recorded
at ꞌTămâioasă româneascăꞌ 36 Pt., the
differences being statistically significant

Table 2. Main distinct phenotypical characteristics
evaluated by OIV descriptors
OIV
Code
067
078
093
094
152
153
204
208
209
223
236
601
602
603
605
606
607
608
609
610
611
612
614
615
617

ꞌTămâioasă
româneascăꞌ
cv.
4
7/5
1
7
3
2
7
2
2
2
2
3
3
5
3
3
7
3/5
5
3
3
5
3/5
3
3

ꞌTămâioasă
româneascăꞌ
36 Pt.
5
7/5
3/5
7
3
2
7
1/2
2
2
2
3/5
5
5
3
3
7
5
7
5
1
5
3/5
5
5

ꞌTămâioasă
româneascăꞌ
104Dg.
4
3
3
5
3
2
7
1/2
2
2
2
3
5
5
5
5
5/7
5
5
3
3
3
3
3/5
5

Regarding the fertility, as a valuable trait of
grapevine
varieties
to
reproductive
performance and capitalize on specific biotope
conditions, one can notice a high variability of
the relative fertility of the shoots (the ratio
between the number of inflorescences/vines
and the total number of shoots/vine) in the
'Tămâioasă românească' variety, in which CV%
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264

197.52a
7
266.85a
3
14.14a
3
13.82a
3
2.15 a
3
4.32
1/3

202
g
502
mm
220
mm
221
g
503
mm
238

3

354

mm

8.69

mm
a

0.69b

0.32

1.39

1.73

45.68

21.16

1.30

5→7
183.5→359.51
3
11.45→18.6
3→5
11.06→16.10
3→5
1.24→3.28
3
3.16→5.94
1-3

157.46→223.00

3→5

6.46→11.47

1→5

8.48

cm
3

6.53→12.6

1.59

b

353

0.81→1.77

0.25

1.25b

0.43→1.31

Min→Max

ratio

0.21

SD

0.75ab

Mean

ꞌTămâioasă româneascăꞌ cv.

ratio

U.M.

a

5
196.10b
1/3
14.71a
3
14.15a
3
2.29 a
3
4.78ab
1/3

170.24b

3

8.97

3

8.86
b

1.13b

0.67b

Mean

0.88

0.27

1.36

1.33

49.67

20.73

1.23

1.49

0.23

0.14

SD

3→7
138.89→368.20
1→3
12.66-16.76
3→5
11.7→16.24
3→5
1.61→3.25
3
3.21→6.59
1-3

129.31→200.27

3→5

6.34→12.03

1→5

6.82→12.54

0.73→1.65

0.40→1.31

Min→Max

ꞌTămâioasă româneascăꞌ 36Pt

Note: Means separation by HSD Tukey`s test at p≤0.05. Means with the same superscript are not statistically significant

Length of bunch
(peduncle excluded)
OIVnotation
Weight of bunch
OIVnotation
Length of berry
OIVnotation
Width of berry
OIVnotation
Weight of berry
OIVnotation
Length of pedicel
OIVnotation

Diameter of
internodes
OIVnotation

OIVnotation

Relative fertility index
(Rfi)
Absolute fertility
index (Afi)
Length of internodes

Charactheristics

a

5
184.07b
1/3
12.34b
3
12.29b
3
1.42 b
3
4.99a
1/3

164.13b

3

8.94

5

12.14
a

1.47a

0.81a

Mean

1.06

0.41

1.43

1.5

24.15

21.71

1.19

1.98

0.22

0.16

SD

3→7
138.31→286.20
1→5
8.94-15.23
1→3
9.47→14.60
1→3
0.69→2.2
1→3
3.10→6.51
1-3

118.39→207.53

3→5

6.98→11.52

3→7

9.21→14.3

0.97→1.81

0.46→1.23

Min→Max

ꞌTămâioasă româneascăꞌ 104 Dg.

Table 3. Main morphological, agro-biological and quantitative characteristics

Table 4. Main qualitative characteristics at full maturity (Average 2018-2020)
Cultivars/Clone
‘Tămâioasa românească’ cv.
‘Tamaioasa romaneasca̕ 36 Pt.
‘Tamaioasa romaneasca̕ 104 Dg.

Sugar content (° Brix)
Mean
SD
Min→Max
21.97a
1.78
19.33→24.56
22.17a
1.75
20.8→24.60
20.24b
1.16
18.98→22.78

Total acidity of must (g/L H2SO4)
Mean
SD
Min→Max
4.71a
0.52
4.00→5.62
4.74a
0.57
3.72→5.48
4.17b
0.30
3.60→4.77

Note: Means separation by HSD Tukey`s test at p≤0.05. Means with the same superscript are not statistically significant

compared to ꞌTămâioasă româneascăꞌ 104 Dg.
(p ≤ .01). Similar results regarding the
morphological traits of cluster and berries at
ꞌTămâioasă româneascăꞌ cv. were reported by
Popescu et al. (2015).
The phenotypic expression of different
grapevine genotypes in terms of the complexity
of the quality of grapes and wines obtained in
various climatic contexts of the different
viticultural regions, represent important
research concerns in various fields (MoutinhoPereira et al., 2009; Neethling et al. 2012;
Neumann et al., 2014).
With a multiannual average over the three years
of study of 22.17 ° Brix and an average total
acidity content of 4.74 g/L H2SO4, the
ꞌTămâioasă româneascăꞌ 36 Pt. clone had the
highest sugar content in must and the highest
acidity, the differences being statistically
significant
compared
to
ꞌTămâioasă
româneascăꞌ 104 Dg. clones (p ≤ .01) for both
sugar content and acidity content. The
ꞌTămâioasă româneascăꞌ 104 Dg. clone also
reveals significant negative differences
regarding the multiannual average of the sugar
content in must (p ≤ .05) and the average of the
content in total acidity (p ≤ .01) compared to
ꞌTămâioasă româneascăꞌ cv. (Table 4 ).

(Cotnari, Pietroasa), in order to identify
valuable clonal elites (with agrobiological and
oenological performances, physiological and
sanitary resistances), possible candidate clones,
very useful in the context of current climate
change and the growing and diversified
demands of vine growers.
The use of polyclonal plantings of 'Tămâioasa
românească' in the Dragasani vineyard can be a
solution for vine growers, capitalizing in this
way the bioproductive potential of the
'Tămâioasa românească' 104 Dg. clone, the
high qualitative potential of the 'Tămâioasa
românească' 36 Pt. clone and of the 'Tămâioasa
românească' variety, thus creating the
possibility of obtaining complex wines, with a
high degree of typicality and specificity.
REFERENCES

CONCLUSIONS
Ampelographic and ampelometric descriptors
can be useful tools in identifying many
discriminating
phenotypic
characteristics
between the grapevine variety and its clones.
Our partial results show that there is an
important phenotypic variability within the
population of the 'Tămâioasa românească'
variety, but also of the two clones.
We consider it necessary to continue the
investigation of intra-varietal and intravineyard variability in the 'Tămâioasa
românească' variety both in the Dragasani
vineyard and in other wine-growing areas in
Romania, especially in the traditional ones

265

Antoce, O.A., Călugăru, L.L. (2017). Evolution of
grapevine surfaces in Romania after accession to
European Union – period 2007–2016, in BIO Web of
Conferences 9, 03018 (2017), 40th World Congress
of Vine and Wine. doi: 10.1051/bioconf/20170903018
Atak, A., Kahraman, K.A., Söylemezoğlu, G. (2014)
Ampelographic identification and comparison of
some table grape (Vitis vinifera L.) clones. New
Zealand Journal of Crop and Horticultural Science,
42:2, 77-86.
Bigard, A., Berhe, D.T., Maoddi, E., Sire Y., Boursiquot,
J.M., Ojeda, H., Péros, J.P., Doligez, A., Romieu, C.,
Torregrosa, L. (2018). Vitis vinifera L. Fruit diversity
to breed varieties anticipating climate changes. Front.
Plant Sci. 9:455. https://www.frontiersin.org/
articles/10.3389/fpls.2018.00455/full
Bodea, M., Pamfil, D., Pop, R., Pop, I.F. (2009). Use of
Random Amplified Polymorphic DNA (RAPD) to
study genetic diversity among Romanian local vine
(Vitis Vinifera L.) cultivars. Bulletin UASVM
Horticulture, 66(1), 17-22.
Bodor, P., Baranyai, L., Ladany, M., Bálo, B., Strever,
A.E., Bisztray, Gy.D., Hunter, J.J. (2013). Stability of
ampelometric characteristics of Vitis vinifera L. cv.
‘Syrah’ and ‘Sauvignon blanc’ Leaves: Impact of
within-vineyard variability and pruning method/bud
load, S. Afr. J. Enol. Vitic., Vol. 34, No. 1, 129-137.
Bodor, P., Baranyai, L., Szekszárdi, A., Bisztray, Gy.D.,
Bálo, B. (2018). Landmark-based morphometry
reveals phyllometric diversity along the shoot axis of

the grapevine (Vitis vinifera L.). Progress in
Agricultural Engineering Sciences 14: s1, 1-9.
Boso, S., Gago, P., Alonso-Villaverde, V., Santiago, J.L.
Martínez, M.C. (2010). Ampelographic and agronomic variability of two Iberian grapevine cultivars
grafted onto 110R and SO4 rootstocks, International
Journal of Fruit Science, 10:2, 195-214.
Boursiquot, J.M., Dessup, M., Rennes, C. (1995).
Distribution of the main phenological, agronomical
and technological characters of Vitis-Vinifera L. Vitis
34(1), 31-35.
Bucur, G.M., Dejeu, L. (2016). Climate change trends in
some Romanian viticultural centers. AgroLife
Scientific Journal, Volume 5, Number 2, 24-27.
Bucur, G.M., Dejeu, L. (2018). Research on phenotyping
and eno-carpological traits of twenty-three new
Romanian table grape varieties (Vitis Vinifera L.), in
“Agriculture for Life Life for Agriculture”
Conference Proceedings. 1. 268-275. 10.2478/alife2018-0040.
Cichi, D.D. (2006). Modificările termice din ecosistemul
viticol (cauze, efecte asupra viţei de vie). Craiova,
RO: Ed. Universitaria.
Cichi, D.D., Popa, C., Costea, D.C. (2015).
Ampelographic and ampelometric descriptors of
Oltean grapevine variety. Annals of the University of
Craiova- Biology, Horticulture, Food Produce
Processing Technology, Environmental Engineering,
vol. XX (LVI), 83-90.
Cichi, D.D., Stoica, F., Muntean, C., Cichi, M., Băducă
Cîmpeanu, C. (2019). Table grapes production sector
in Romania - evaluation, the current state and
perspectives.
Scientific
Papers.
Series
B.
Horticulture, Vol. LXIII/ 1, 217-226.
Cichi, D.D., Cichi, M., Gheorghiu, N. (2020). The
current state of the vitiviniculture sector in Romania.
Annals of the University of Craiova - Agriculture,
Montanology, Cadastre Series, Vol. L, 32-39.
Chitwood, D.H., Ranjan, A., Martinez, C.C, Headland,
L.R., Thiem, T., Kumar, R., Covington, M.F.,
Hatcher, T., Naylor, D.T., Zimmerman, S. et al.
(2014). A modern ampelography: a genetic basis for
leaf shape and venation patterning in grape. Plant
Physiology,
164
(1),
259–272.
doi:
10.1104/pp.113.229708
Chitwood, D. H., Rundell, S. M., Li, D. Y., Woodford,
Q. L., Yu, T. T., Lopez, J. R., Greenblat, D., Kang, J.,
Londo, J.P. (2016). Climate and developmental
plasticity: interannual variability in grapevine leaf
morphology. Plant Physiol. 170, 1480–1491. doi:
10.1104/pp.15.01825
Constantinescu, G., Negreanu, E., Lăzărescu, V.,
Poenaru, I., Alexei, O., Boureanu, C. (1960).
Ampelografia Republicii Populare Române, vol III.
București, RO: Ed. Academiei RPR, 585-614.
Diago, M.P., Guadalupe, Z., Baluja, J., Millan, B.,
Tardaguila, J. (2013). Appraisal of wine color and
phenols from a non-invasive grape berry fluorescence
method. J. Tnt. Sci. Vigne Vin, 47, 55-64.
Duchene, E., Huard, F., Dumas, V., Schneider, C.,
Merdinoglu, D. (2010). The challenge of adapting
grapevine varieties to climate change. Clim. Res., 41,
193–204.

Eibach, R., & Töpfer, R. (2015). Traditional grapevine
breeding techniques. Grapevine Breeding Programs
for the Wine Industry, in Grapevine Breeding
Programs for the Wine Industry, ed. A. Reynolds
(Amsterdam: Elsevier), 3–22. doi: 10.1016/b978-178242-075-0.00001-6
Escudier, J.L., Payraud, R., Brienza, E., Moreau, S.,
Guyot, P., Samson, A., Mikolajczak, M., Bouissou,
D., Veyret, M., Caillé, S., Souquet, J., Cheynier, V.,
Zumstein, E., Heywang, M., Lacapère, J.J.,
Rousseau, J., & Ojeda, H. (2016). New vineyard
fields: Grape Juice. Selection of grapevine species,
juice making, stabilization / Nouvelle filière: jus de
raisin. Sélection
des cépages, élaboration,
stabilisation, in 39th World Congress of Vine and
Wine, BIO Web of Conferences, 7, 01001. doi
:10.1051/ bioconf/20160701001
Feitosa, C.A.M., Mesquita, A.C., Pavesi, A., Mendes
Ferreira, K., Feitosa, C.V.M. (2018). Bud load
management on table grape yield and quality – cv.
Sugrathirteen (Midnight Beauty®). Bragantia,
Campinas, v. 77, n. 4, p.577-589.
Ferreira, V., Pinto-Carnide, O., Arroyo-García, R.,
Castro, I. (2018). Berry color variation in grapevine
as a source of diversity. Plant Physiology and
Biochemistry, Volume 132, 696-707.
Gheţea, L. G., Motoc, R. M., Popescu, C.F., Barbacar,
N., Iancu, D., Constantinescu, C., Barbarii, L.E.
(2010). Genetic profiling of nine grapevine cultivars
from Romania, based on SSR markers. Romanian
Biotechnological Letters, 15,116-124.
Giugea, N., Gorjan, S., Ciupeanu, D., Mărăcineanu, L.,
Căpruciu, R. (2019). Study on the evaluation of
autochthonous genetic resources of vine in Drăgăşani
vineyard - Romania. Acta Hortic. 1259, 99-104, doi:
10.17660/ActaHortic.2019.1259.17
Grimplet, J., Ibáñez, S., Baroja, E., Tello, J., Ibáñez, J.
(2019). Phenotypic, hormonal, and genomic variation
among Vitis Vinifera clones with different cluster
compactness and reproductive performance. Front.
Plant Sci. 9:1917., doi: 10.3389/fpls.2018.01917
Hajdu, E., Korać, N., Cindrić, P., Ivaniševic, D., Medić,
M. (2011). The importance of clonal selection of
grapevine and the role of selected clones in production of healthy propagating stocks. International
Journal of Horticultural Science 2011, 17 (3): 15–24.
Istocescu, E., Barbu T., Șerban, C. (2004). Monografia
municipiului Drăgășani. RO, Ed. Ex-Ponto, 29-115.
Lacombe, T., Boursiquot, J.M., Audeguin. L. (2004).
The prospection, conservation and evaluation of vine
clones in France. Bulletin OIV, 885–886, 799–809.
Mannini, F. (2000). Clonal selection in grapevine:
interactions between genetic and sanitary strategies to
improve propagation material. Acta Hortic., 528,
703-712, doi: 10.17660/actahortic.2000.528.106
Marković, N., Pržić, Z., Rakonjac, V. Todić, S.,
Ranković-Vasić, Z., Matijašević, S. Bešlić, Z. (2017).
Ampelographic characterization of Vitis cv “Prokupac”
clones by multivariate analysis. Romanian
Biotechnological Letters, Vol. 22, No. 5, 1286812875.
Moutinho-Pereira, J., Goncalves, B., Bacelar, E., Cunha,
J.B., Coutinho, J., Correia, C.M. (2009). Effects of

266

elevated CO2 on grapevine (Vitis vinifera L.):
physiological and yield attributes. Vitis 48, 159–165.
Neethling, E., Barbeau, G., Bonnefoy, C., Quenol, H.
(2012). Change in climate and berry composition for
grapevine varieties cultivated in the Loire Valley.
Clim. Res., 53, 89–101.
Neumann, P.A., & Matzarakis, A. (2014). Estimation of
wine characteristics using a modified Heliothermal
Index in Baden-Wurttemberg, SW Germany. Int. J.
Biometeorol, 58, 407–415.
Olteanu, I., Cichi, D.D., Costea, D.C., Mărăcineanu, C.L.
(2002). Viticultură specială – zonare, ampelografie,
tehnologii specific. Craiova, RO: Ed. Universitaria,
473 p.
O.I.V. (2009). OIV Descriptor List for grapevine varieties and Vitis species, 2nd ed. O. I. V., Paris, France.
O.I.V. (2017). “OIV process for the clonal selection of
vines”. Resolution OIV-VITI 564A-2017.
Oprea, Ș., &Moldovan, S., (2007). Ameliorarea viței de
vie în România. Cluj Napoca, RO: Ed. Poliam, 336 p.
Popescu, C.F., Dejeu, L.C., Bejan, C. (2015).
Ampelographic characterization - preliminary results
of the nine most appreciated autochthonous Vitis
vinifera L. varieties from Romania. Vitis, 54 (Special
Issue), 159–162.
Popescu, C.F., Maul, E., Dejeu, L.C., Dinu, D.,
Gheorghe, R.N., Laucou, V., Lacombe, T., Migliaro,
D. Crespan, M. (2017). Identification and
characterization of Romanian grapevine genetic
resources. Vitis, 56, 173–180.
Popescu, D., Olteanu, I., Seiculescu, M. (2009).
Agronomic indices of the Romanian Tamaioasa
variety grown at different planting distances and fruit
loads. Analele Universităţii din Craiova, seria
Agricultură – Montanologie – Cadastru, Vol. XXXIX,
259-263.
Riaz, S., De Lorenzis, G., Velasco, D. et al. (2018).
Genetic diversity analysis of cultivated and wild
grapevine (Vitis vinifera L.) accessions around the
Mediterranean basin and Central Asia. BMC Plant
Biol 18, 137, doi: 10.1186/s12870-018-1351-0
Rotaru, L., (2009). Identifying the phenotypic
resemblances of the vine breeds by means of cluster
analysis. Not. Bot. Hort. Agrobot. 37 (1), 249-252.
Russo, G., Liuzzi, V., Andrea, L. (2009).
Characterisation of five clones of the cultivar
‘Primitivo’ in Southern Italy. Acta Horticulturae,
827, 265–268.
Rustioni, L., Maghradze, D., Popescu, C.F., Cola, G.,
Abashidze, E., Aroutiounian, R., Brazão, J., Coletti,
S., Cornea, V., Dejeu, L., Dinu D., Eiras Dias J.E.,
Fiori, S., Goryslavets, S., Ibáñez, J., Kocsis, L.,
Lorenzini, F., Maletić, E., Mamasakhlisashvili, L.,
Margaryan, K., Mdinaradze, I., Memetova, E.,
Montemayor, M.I., Muñoz Organero, G., Nemeth, G.,
Nikolaou, N., Raimondi, S., Risovanna, V., Sakaveli,
F., Savin, G., Savvides, S., Schneider, A.,
Schwander, F., Spring, J.L. Pastore, G., Preiner, D.,
Ujmajuridze, L., Zioziou, E., Maul E., Bacilieri, R.,
Failla, O. (2014). First results of the European
grapevine collections' 165 collaborative network:

validation of a standard enocarpological phenotyping
method. Vitis, 53 (4), 219-226.
Stoica, F., Gheorghiță, M., Giurgiulescu, L. (2008). The
influence of the must processing on the terpens and
phenols complex of the flavour wines. Bulletin of
University of Agricultural Sciences and Veterinary
Medicine, Cluj-Napoca, vol. 65(1), 338-341.
Stoica, F., Cichi, D.D., Heroiu, E. (2009). Influence of
fermentation temperature on the volatile compounds constituents of wines aroma. Lucrări științifice, seria
Horticultură, USAMV Iaşi, anul LII, vol. 52, 799-804
Stoica, F., Muntean, C., Băducă Cîmpeanu, C., Rotaru, I.
(2017). Aroma profile of young wines from
Tămâioasă romănească variety (Vitis Vinifera) grown
in Drăgăşani veneyard – Romania. Annals of the
University of Craiova - Agriculture, Montanology,
Cadastre Series, Vol. XLVII, No.1, 250-255.
Stroe, M., Ispas, S., Damian I. (2009). The
agrobiological and technological evaluation of some
picks clone of main variety rights center grown in the
Pietroasa vineyard, to extend in culture. Research
Journal of Agricultural Science, 41 (2), 312-317.
Stroe M.V., 2016. Knowledge of quality performance of
some table grape varieties grown and obtained in the
experimental field from UASVM Bucharest.
Scientific Papers, Series B, Horticulture, 60, 103108.
Teodorescu, I.C. (1943). Contribuțiuni la cunoașterea
podgoriei Drăgășani. Revista România viticolă, anul
VII, no.9, 270-298.
Teodorescu I.C. (1964). Pe urmele vechilor podgorii ale
geto-dacilor. Bucureşti. RO: Ed. Agro-silvica, 64 p.
This, P., Jung, A., Boccacci, P., Borrego, J., et al. (2004).
Development of a common set of standard varieties
and standardized method of scoring microsatellites
markers for the analysis of grapevine genetic
resources. Theoretical and Applied Genetics, 109:
1448–1458.
This, P, Lacombe, T., Thomas, M.R. (2006). Historical
origins and genetic diversity of wine grapes. Trends
in Genetics, 22, 511–519.
Tortosa, I., Escalona, J.M., Toro, G., Douthe, C.,
Medrano, H. (2020). Clonal behavior in response to
soil water availability in Tempranillo grapevine cv:
from plant growth to water use efficiency. Agronomy,
10,862. https://doi.org/10.3390/agronomy10060862
Vișan, L., Dobrinoiu, R., Margarit, G., Guidea-Danaila,
S. (2014). Olfactometric characterization of
Tamaioasa Romaneasca wine come from different
wine regions. Scientific Bulletin. Series F.
Biotechnologies, Vol. XVIII, 141-144.
Volk, G. M. (2010). Advantages for the use of
standardized phenotyping in databases. HortScience
45, 1310-1313.
Žulj Mihalević, M., Šimon, S., Pejić, I., Carka, F., Sevo,
R., Kojic, A., Gaši, F., Tomić, L., Jovanović
Cvetković, T., Maletić, E., Preiner, D., Božinović, Z.,
Savin, G., Cornea, V., Maraš, V., Tomić Mugoša, M.,
Botu, M., Popa, A., Beleski, K. (2013). Molecular
characterization of old local grapevine varieties from
South East European countries. Vitis, 52, 69-76.

267

