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New Serbian grapevine genotypes for red wine production
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Summary

This paper describes some ampelographic charac-
teristics of young shoot, mature leaf, bunch and berry,
ripening time, grape yield, mechanical characteristics
of bunch and berry, grape and wine quality of five new
grapevine genotypes created for red wine production.
All features of the examined genotypes were compared
to the reference cultivar 'Merlot'. The influence of gen-
otype was significant for all of the studied traits. Geno-
type 8417 appeared to be the most promising for yield
and grape quality. Wines have been produced and ana-
lyzed. Genotypes 13283 and 8417 obtained high scores
in sensory evaluation. All the investigated genotypes
have been proposed to the Committee on new varieties
in Serbia.
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Introduction

Grapevine (Vitis vinifera L.) is economically the most
important fruit species in the world. Approximately 71 %
of grape production is used for wine, 27 % as fresh fruit,
and 2 % as dried fruit (CoNDE ef al. 2007). Cultivar selec-
tion is a major viticultural factor in increasing the yield and
quality of grapes. To be a paid off investment in production
vineyards, new cultivars with high yield and fruit quality
are being constantly created (Nikori¢ 2012). Increasing the
existing assortment is also connected to the consumer tastes
of grape and wine. Apart from sugars, acids and mineral
elements, grape contains a number of vitamins, polysac-
charides, proteins, pectin, aroma and tannin substances
with nutritional and health value in human diet (HAmMILTON
and CooMmBE 2004). It is also a source of antioxidant com-
pounds (such as phenolics) (YiLmaz and ToLeEpo 2004).

It is well known that grape production also depends on
cultivar selection. Thus, breeding could improve the culti-
var genetic potentials (NikoLi¢ 2012).

In the breeding process parental materials selection has
a key role. Therefore, the preservation of grapevine genetic
resources is a priority task for breeding purposes. Mostly
of Serbian viticulture is made by international cultivars and
their clones. However, in certain regions, traditional indig-
enous cultivars are also cultivated (BESLIC ef al. 2012).
During the 1960s, Serbian research institutions focused
their attention on breeding activities, creating new culti-

vars (Avramov 1991, CINDRIC et al. 1994, Nikori¢ 2012).
Until now, the Faculty of Agriculture in Belgrade has cre-
ated 23 cultivars (15 for fresh consumption and 8 wine pro-
duction). Moreover, eight clones of autochthonous cultivar
'Prokupac' were selected and recognized.

The aim of this study was to present data concerning
ampelographic characteristics, ripening time, grape yield,
bunch and berry morphology, grape and wine quality of
the five most promising genotypes obtained for red wine
production.

Material and Methods

Investigations were repeated in 2010, 2011 and 2012
at the Experimental Station 'Radmilovac' of the Faculty of
Agriculture, University of Belgrade. Five new genotypes
for red wine production were tested (7763, 8211, 8417,
13283 and 15212) (Tab. 1). 'Merlot' was selected as ref-
erence cultivar. For each genotype, 6 vines were consid-
ered as replications. All grapevines were grafted on V. ber-
landieri x V. riparia Kober 5BB rootstock and planted at a
distance of 3.0 x 0.75 m. The training system was double
Guyot.

Ampelographic characteristics, ripening time, grape
yield, bunch and berry morphology, grape and wine qual-
ity were studied. Ampelographic characteristics of young
shoot, mature leaf, bunch and berry were described by the
IrGri, Upov, O1v descriptors (1997). Ripening time was de-
termined on the basis of sugar content by refractometer.
Grape yield was established by measuring the weight of
all bunches of each vine. Bunch length, width and weight
was calculated based on the average of all bunches pro-
duced by 10 shoots. Berry length, width and weight were
the average values of 100 berry measurements. Sugar con-
tent of the must was established by refractometer and total
acids content in the must was determined by titration with
n/4 NaOH.

Wines were produced by microvinification of each
considered genotype. Six months after bottling wines
were analyzed by the official OIV methods (EEC 2676/90
Regulations, EurorEAN CommisioN 1990). The following
parameters were considered: alcohol, total extract, tartar-
ic acid, total phenols, color intensity, color hue. Sensory
evaluation were performed by an accredited sensory com-
mittee. A score method (0-100 points) (Regulation on the
procedure of production and quality of table wines and
wines with geographical origin "RS Official Gazette", No.
41/09) was used. Wine categories were established: at least
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Table 1

Origin, ripening time and ampelographic characteristics of the investigated genotypes and reference cultivar

Origin and ripening time

Genotype Origin Ripening time
7763 Zacinak x Pinot Noir 11 days before
8211 Prokupac x Tenturier of Zupa 3 days before
8417 Merlot x Tenturier of Zupa 8 days before
13283 Zacinak x Prokupac 4 days before
15212 Alicante Bouschet x Vranac 2 days before
Merlot Reference cultivar 26 September
Ampelographic characteristics
Young shoot Mature leaf Bunch Berry

orv oV o oOoIv oIV oIv Oo1v o1v o1v oIV OoIv

001 003 004 067 068 076 079 084 204 223 225
7763 5 3 7 1 3 2 3 5 5 4 6
8211 5 7 9 1 2 5 2 5 5 4 6
8417 5 5 7 4 3 2 6 5 7 4 6
13283 5 5 7 1 3 5 4 1 7 4 6
15212 5 5 7 3 3 5 4 7 7 4 6
Merlot 5 5 9 3 2 5 3 3 5 4 6

OIVO001: young shoot form of tip; OIV003: young shoot anthocyanin colouration of tip; OIV004: young shoot density
of prostrate hairs on tip; OIV067: mature leaf shape of blade; OIV068: mature leaf number of lobes; OIV076: mature
leaf shape of teeth; OIV079: mature leaf general shape of petiole sinus; OIV084: mature leaf density of prostrate hairs
between veins; OIV204: bunch density; OIV223: berry shape; OIV225: berry skin colour.

39 points - table wine (wine without geographic origin); at
least 59 points - regional wine; at least 79 points - quality
wine with controlled geographical origin; at least 89 points
- top-quality wine with controlled and guaranteed geo-
graphical origin and quality.

Statistical analyses were performed with the software
Statistica (StatSoft, Inc., Tulsa, OK, USA). Analysis of
variance was applied to distinguish the effect of the geno-
type on the studied traits. Individual testing was done by
Dunnett's test. For both tests, probabilities which were ap-
plied were 0.05 and 0.01.

Results and Discussion
Origin, ripening time and ampelographic characteris-

tics of the studied genotypes are shown in Tab. 1. All of
the tested genotypes are designed for red wine production.

New varieties were obtained by crossing seven parental
cultivars. For the three-year research period, all the tested
genotypes ripened earlier than 'Merlot'. Ampelographic de-
scription are reported in Tab. 1. The study of yield produc-
tion depends not only on the genotype, but also on many
other factors such as environmental conditions, vineyard
management, etc. All new genotypes had a higher yield per
vine than 'Merlot' (Tab. 2). For this feature, significant dif-
ferences were found between genotypes as well as almost
all the features of bunches and berries. Grape yield in the
genotypes ranged from 3.42 kg-vine (genotype 8211) to
5.87 kg-vine! (genotype 8417). Very significantly higher
grape yield and bunch weight compared to the reference
cultivar had genotypes 8417 and 13283. In terms of berry
length, width and weight the tested genotypes surpassed
the reference cultivar. Berry size is considered to be of
great importance to winemakers due to the belief that
smaller berries make better wines (MATTHEWS and KRig-

Table 2

Mean values of yield components and grape quality of investigated genotypes and reference cultivar (2010-2012)

Characteristic
Grap © yield Bunch Berry Grape quality
Genotype (kg-vine™)
Length Width Weight Length Width Weight Sugar Titr. acidity

(cm) (cm) (8 (mm) (mm) (8 (%) (gLh
7763 3.57 16.6 9.3 230.2b 17.53a 16.55a 2.9a 21.47 7.27b
8211 342 14.7 8.7 190.1 14.57 13.99 2.3b 21.39 7.43
8417 5.87a 17.4b 10.4a 252.8a 14.78 13.95 2.2 23.00b 7.61
13283 4.66a 15.5 9.7 246.3a 16.38a 16.31a 3.0a 21.00 7.35
15212 3.97 16.2 94 227.0 16.04a 16.08a 3.0a 21.72 7.44
Merlot 2.99 15.7 9.0 195.0 14.29 13.37 1.9 21.77 7.73

a; b: significant in respect to 'Merlot' at 1 and 5 % of probability, respectively, by the Dunnett's test.
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DEMANN 2006), though this is not necessarily the case. This
was confirmed by the results of our work where the wine
of good quality was obtained from genotype with larger
berries.

The chemical composition of the grape was variable
from year to year, depending on the cultivar, yield and envi-
ronmental conditions-climate, soil, cultural practices, ma-
turity of the grapes etc. (Vaubour 2002). It was found that
the increase in yield was not so much affected by reducing
sugar in the grape (provided that the yield is not too high)
as the cultivar and climatic conditions of the year (Buri¢
et al. 1985). In our work, sugar content and total acids con-
tent in the must were dependent on the genotype (Tab. 2).
The genotype 8417 (23.0 %) had the significantly higher
sugar content in the must than 'Merlot' (21.77 %). The to-
tal acids content in all genotypes was slightly lower than
'Merlot' cultivar. Significant differences in yield, bunch
and berry characteristics and total sugar and acids content
in the must were determined by NikoLI¢ et al. (2003, 2007)
at promising grapevine genotypes from different crossing
combinations.

Average values of the chemical and sensorial char-
acteristics of wines produced from the investigated geno-
types and reference cultivar 'Merlot' in all three years of
study are shown in Tab. 3. The resulting wines were differ-
ent from the reference cultivar in all chemical parameters.
Significantly higher alcohol compared to the 'Merlot' had
genotypes 7763, 8211 and 15212. Genotypes 7763, 8417
and 13283 were different in the total extract and genotypes
8211, 8417 and 15212 in the tartaric acid in relation to the
'Merlot'.

Phenolic compounds have a very large impact on the
quality of red wines primarily by giving it a special char-
acter, color, smell and taste (Puskas 2010), and positive ef-
fects of phenolic compounds on human health were found
as well (Baptista et al. 2001, DELL'AGLI et al. 2004). Phe-
nolic compounds in grapes are extracted using the proc-
ess of maceration. The degree of extraction among others
depends on the grape cultivar, berry size and length of the
period of ripening grape (KENNEDY ef al. 2002). In this pa-
per the different concentrations of total phenols in wine
in the genotypes and reference cultivar were determined.
The highest content of total phenols was in the genotype
8211 (1.17 g'L"), and the lowest in the genotype 8417
(0.72 g-'L"). These two genotypes and the genotype 15212
were significantly different compared to 'Merlot' in which
the average content of total phenols was 0.85 g-L!.
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The color of the wine is another characteristic that
can be perceived to affect its quality. Wines have certain
colors in relation to their age, the type of grape, its chemi-
cal components, the style, or the region where it is from
(BALDY 1995). Wines produced from all investigated gen-
otypes had a dark-red color in all of the examined years
just like 'Merlot' cultivar. A significant deviation was not
found for the color intensity in genotype 15212, and color
hue in genotypes 8417 and 13283 compared to 'Merlot'.
The genotype 13283 had the highest sensory assessment
(75 points) and the lowest the genotype 7763 (64 points).
The average score for the wine of the tested 'Merlot' culti-
var was 72 points (Tab. 3). From all investigated genotypes
only the wine of genotype 7763 was differed significantly
in sensory evaluation than the reference cultivar.

Conclusions

All of the genotypes examined in this paper satis-
fied the aims of selection. The genotypes showed a lot
of similarities, as well as certain differences in the rela-
tion to the reference 'Merlot' cultivar. The differences of
the genotypes from the reference cultivar in terms of the
largest number of investigated properties was found in the
genotypes 7763, 8417 and 13283. As the best regarding
yield and grape quality was the genotype 8417. Wines from
the investigated genotypes had a satisfactory quality. High
sensory evaluation had wines from the genotypes 13283
and 8417. All of the investigated genotypes have been pro-
posed to the Committee on new varieties in Serbia.
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