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UVOLOGICAL CHARACTERISTICS OF
LOCAL GRAPEVINE VARIETIES:
SMEDEREVKA AND ZAMETOVKA

ABSTRACT: Research of uvological characteristics is one of the obligatory steps for
determination of general production and technological value of grapevine varieties. Such
research is particularly recommended for local varieties that did not previously show sat-
isfying characteristics necessary for production of high-quality wine. Local grapevine
varieties Smederevka (white wine variety) and Zametovka (red wine variety) have mostly
served for production of low-quality wine in the past. With changes in the manner of pro-
duction in the sense of focus on high-quality wine and production of wine with geograph-
ical indications, vineyards planted with these varieties in Serbia have mostly been grubbed
up. However, due to the characteristic and favourable terroir conditions, they have survived
in the Trstenik wine-growing district (subregion within the Tri Morave wine-growing re-
gion). With the aim of determining uvological characteristics of these two varieties in
current climate conditions that are favourable for these high-yield varieties, this paper
examines the mechanical composition of grape bunches (bunch weight, number of berries,
stem weight), mechanical composition of berries (weight of 100 berries, weight of skin of
100 berries, weight of mesocarp of 100 berries and weight of seeds of 100 berries), as well
as grape must characteristics (sugar content and total acids in grape must) of representative
genotypes of local varieties Smederevka and Zametovka in production vineyards in the
Trstenik wine-growing district. Research results have shown that uvological characteristics
of these varieties are slightly better in comparison with previous research carried out in
other wine-growing areas, that is, in comparison with general information from literature,
which indicates the necessity for further research of these varieties in different agro-eco-
logical conditions.
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INTRODUCTION

Uvology is a part of ampelography that deals with the study of the me-
chanical and chemical composition of grape bunches and berries (Avramov
and Zunié¢, 2001). Mechanical and chemical composition of grape bunches and
berries, and grape must quality are elements that are important for production
and technological characteristics (value for cultivation and use) of grapevine
varieties that need to be determined in order to achieve the goal of preservation
of local varieties and for their clonal selection. Given that grapevine is pre-
dominantly cultivated for its grapes, which is intended for processing or con-
sumption of unprocessed grapes, research and knowledge of economic and
technological characteristics is very important, and these characteristics depend
on a series of abiotic and anthropogenic terroir factors (Jaksic, 2023).

Smederevka is a very old Serbian autochthonous grapevine variety, as
confirmed by its name. In addition to Serbia, it is also cultivated in other
neighbouring countries (Jaksi¢ et al., 2019). Its bunches are large, most often
conical, with medium thinning, with average weight between 200 and 300
grams (Cindri¢ et al., 2000). Berries are mostly large, oval, yellow-green in
colour, with amber spots on the insulated side (Cindri¢ et al., 2000). Surfaces
of commercial vineyards planted with this variety amount to 149 ha (Jaksic,
2019). The majority of surfaces of commercial vineyards with this variety are
located in the Vr$ac, Zupa and Trstenik wine-growing districts. Smederevka
is characterized by hlgh yields and large berries and bunches. Smederevka
used to be one of the important local varieties in Serbia, in particular in the
Trstenik wine-growing district, and it is necessary to continue research into
characteristics of this variety.

Zametovka, also known as Kavcina, is a red wine variety mostly culti-
vated in Slovema Croatia, Austria, Germany, and as a local variety in Serbia
(Cindric¢ et al., 2000). Jametovka is the main red wine variety in production of
traditional wine from grapes of several varieties with the geographical indica-
tion “Cvicek” (Raspor et al., 2002; Vr3i¢ et al., 2011). The old Zametovka
grapevine in the Slovenian c1ty of Maribor is considered to be the oldest grape-
vine in the world (Vr3i¢ et al., 2011; Teréelj, 2015). The Zametovka variety is
also characterized by high ylelds (C1ndr1c et al., 2000; Jaksic¢ et al., 2019), with
grape bunches weighing about 200 grams, branched medium-dense bunches,
its berries are mid-sized and round, with thick skin, black-blue in colour and
firm flesh (Cindri¢ et al., 2000). Surfaces of commercial vineyards with this
variety in Serbia are about 10 ha (Jaksi¢, 2019), and the majority of these can
be found in the Trstenik wine-growing district. Since this is an emerging va-
riety, there is need for research into its characteristics with the aim of affirma-
tion and increasing surfaces planted with this variety.

The aim of this paper is to research mechanical and chemical composition
of grapes and quality of grape must from the Smederevka and Zametovka
grapevine varieties.
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MATERIALS AND METHODS

Research into the characteristics of grape bunches, berries, and grape
must presented in this paper was carried out in 2019, 2020 and 2021 for 6
genotypes of the Smederevka variety and 7 genotypes of the Zametovka grape-
vine variety, through the activities: determination of mechanical composition
of grape bunches and berries, and determination of chemical composition and
certain qualitative characteristics of grape must.

Research was carried out in production vineyards in the Trstenik wine-
growing district, which is situated in the Tri Morava wine-growing region
(PDO), in the cadastral municipality of Mala Sugubina (Map 1). The vineyard
with the Smederevka variety in which research was carried out has the surface
of 0.245 ha, it was planted in 1990, average elevation of this vineyard is 334
m, and terrain exposure is south-eastern, with the terrain slope of 6.9°. The
Vlneyard with the Zametovka variety has the surface of 0.232 ha, it was plant-
ed in 1979, with the average elevation of 320 m, also with south-eastern expo-
sure, and terrain slope of 4.5°.
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Map 1. Location of vineyards from which genotypes were selected

Determination of mechanical composition of grape bunches and berries

Determination of mechanical composition of grape bunches — analysis of
mechanical composition of grape bunches in this paper is presented on the
representative samples of grape bunches in optimal ripeness. All bunches col-
lected from selected genotypes of the Smederevka and Zametovka varieties
were analyzed. Weight (mass) of grape bunches was determined by weighing
each individual bunch on an analytical scale in the oenological laboratory of
the Centre for Viticulture and Oenology in NiS. After determining the weight
(mass) of bunches, all berries were removed from bunches and the remaining
stems were weighed on the analytical scale (g). The weight (mass) of berries
on the given bunch was determined by subtracting the weight of stems from
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the weight of bunches, and the number of berries per bunch was determined
by counting all berries.

Mechanical composition of berries was determined through analysis on
the samples of 100 berries. Further procedure for analysis of the sample of 100
berries included removing the skin and seeds from each berry. The skin was
afterwards washed so as to contain no flesh and dried on an absorbent paper
so as to contain no water. The seeds were also washed and dried on absorbent
paper. The seeds were afterwards counted, and both the skin and seeds were
weighed on a high-precision analytical scale.

Determination of chemical composition of
certain qualitative characteristics of grape must

After harvesting the entirety of grape bunches from grapevine plants of
the 13 selected genotypes of the Smederevka and Zametovka varieties, transport
and temporary storage in cold conditions, grapes were crushed with the focus
on maintaining a moderate must yield.

Analysis of chemical parametres of grape must from selected genotypes of
the Smederevka and Zametovka varieties was carried out in the laboratory of
the Centre for Viticulture and Oenology in Nis.

Determination of sugar content in grape must was carried out with the use
of a digital refractometer in accordance with the method approved by the Inter-
national Organization of Vine and Wine (hereinafter: OI'V) Method OIV-MA-
AS2-02 (O1V, 2016).

Determination of total acids in grape must was carried out with the use
of a titrator in accordance with the OI'V method: Method OIV-MAAS313-01
(O1V, 2016).

Determination of grape must pH was caried out potentiometrically in
accordance with the OIV method: Method OIV-MA-AS313-15 (OIV, 2016).

RESULTS AND DISCUSSION
Mechanical composition of grape bunches

Research of representative genotypes of the Smederevka variety in the
period from 2019 to 2021 in conditions prevalent in the Trstenik wine-growing
district determined the average grape bunch weight of 281.8 g (Graph 1). The
average grape bunch weight determined in this research is in line with infor-
mation from literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016).
However, the weight of bunches determined in these previous research papers
was lower than the weight of bunches determined in the Podgorica wine-
growing district (Montenegro) (Savié, 2016) and in the Cegar wine-growing
district (Radojevi¢, 2021).

118



Research of the weight of grape bunches on representative genotypes of
the Zametovka variety in conditions prevalent in the Trstenik wine-growing
district in the period from 2019 to 2021 determined that the average weight of
bunches is 123.2 g (Graph 2). The average grape bunch weight determined in
this research is lower than the weight listed in available literature (Avramov
and Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 1. Average weight of grape bunches (grams) of the Smederevka variety in
representative genotypes (1-6) and total average (2019-2021)
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Graph 2. Average weight of grape bunches (grams) of the Zametovka variety in
representative genotypes (1-7) and total average (2019-2021)
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The determined number of berries per bunch for the Smederevka variety
was 93 (Graph 3), which is similar (Zuni¢ and Gari¢, 2016) or lower (Avramov
and Zuni¢, 2001) in comparison with information from literature concerning
this uvologlcal characteristic of the Smederevka local variety. However, the
number of berries per bunch was significantly lower in comparison with re-
search into this characteristic of the Smederevka variety carried out in the
Cegar wine-growing district (Radojevié, 2021).

The average number of berries per bunch for the Zametovka variety was
78 (Graph 4), which is in line with information on the number of berries avail-
able in literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016).
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Graph 3. Average number of berries per bunch (grams) for the Smederevka variety in
representative genotypes (1-7) and total average (2019-2021)
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Graph 4. Average number of berries per bunch for the Zametovka variety in represent-
ative genotypes (1-7) and total average (2019-2021)
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With respect to the average weight of grape bunch stems (g) for the Sme-
derevka variety, the determined value was 7.35 g (Graph 5). Weight of bunch
stems determined in this research was within values for this parametre from
literature (Avramov and Zuni¢, 2001; Zuni¢ and Gari¢, 2016). The determined
weight of grape bunch stems is lower than the welght of grape bunch stems
from Smederevka determined in the research carried out in the Cegar wine-
growing district (Radojevic¢, 2021).

The average weight of grape bunch stems for the Zametovka variety was
6.32 g (Graph 6). The weight of grape bunch stems determined in this research
was in line with general information from available literature (Avramov and
Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 5. Average weight of grape bunch stems (grams) for representative genotypes
(1-6) of the Smederevka variety and total average (2019-2021)
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Graph 6. Average weight of grape bunch stems (grams) for representative genotypes
(1-7) of the Zametovka variety and total average (2019-2021)
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Mechanical composition of grape berries

The average weight of 100 berries (g) of representative genotypes of the
Smederevka variety was 299.1 g (Table 1). The determined average weight of
100 berries in the Trstenik wine-growing district was less than the weight of
berries determined in the Cegar wine-growing district (Zirojevi¢, 1974;
Radojevi¢, 2021).

The determined average weight of 100 berries (g) of representative geno-
types of the Zametovka variety was 152.0 g (Table 1).

5

Image 1. Representative genotype 5 of the Smederevka grapevine variety

2

Image 2. Representative genotype 2 of the Zametovka grapevine variety
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The determined average weight of skin of 100 berries (g) for the Sme-
derevka was 27.35 g (Table 1), which is significantly less than the weight of
skin for the Smederevka variety determined in conditions of the Cegar wine-
growing district (Radojevi¢, 2021). Unlike the Smederevka variety, the average
weight of skin of 100 berries of the Zametovka variety was 15.41 g (Table 1).

The average weight of mesocarp of 100 berries of the Smederevka vari-
ety was 264.49 g (Table 1), which is similar (Radojevi¢, 2021), or less (Zirojevic,
1974), than the weight of the mesocarp determined in conditions in the Cegar
wine-growing district. With respect to the Zametovka variety, average weight
of the mesocarp of 100 berries (g) was 130.57 g (Table 1).

Average weight of seeds of 100 berries of the Smederevka variety was
7.26 g (Table 1), which is less than the value for the Smederevka determined
in the Cegar district (Radojevi¢, 2021). Average weight of seeds of 100 berries
(g) of the Zametovka variety was 6.07 g (Table 1).

Table I. Mechanical composition of genotypes of the Smederevka and Zametovka grapevine
varieties (average 2019-2021)

Local  Genotype 100 berries  Skin of 100 berries Mesocarp of Seeds of

variety designation (2) (2) 100 berries (g) 100 berries (g)
1 291.4 27.03 258.23 6.17
s 2 269.5 22.4 240.25 6.82
'§ 3 304.1 27.53 267.83 8.73
§ 4 308.3 30.07 270.83 7.43
N 5 351.5 33.43 310.27 7.8
“ 6 269.8 23.63 239.53 6.6
Average 299.1 27.35 264.49 7.26
1 153.1 14.73 132.08 6.32
2 177.5 17.07 153.44 6.96
= 3 145.6 14.3 125.92 5.42
3 4 134.6 15.53 113.3 5.79
§ 5 152.9 15.33 131.85 5.7
N 6 1347 14.57 113.91 6.24
7 165.9 16.33 143.47 6.06
Average 152.0 15.41 130.57 6.07

Grape must characteristics

Average sugar content for representative genotypes of the Smederevka
variety determined in conditions in the Trstenik wine-growing district was
19.27% (Graph 7). Results for sugar content obtained in this research are in
accordance with information from available literature (Avramov and Zuni¢,
2001; Zunié¢ and Gari¢, 2016). In addition, the determined sugar content in this
research was higher that the sugar content determined in conditions of the FruSka
Gora (Cindri¢ et al., 2000), Podgorica (Savié, 2016) and Cegar wine-growing
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district (Zirojevi¢, 1974; Radojevi¢, 2021). The determined average sugar con-
tent for representative genotypes of the Zametovka variety was 17.7% (Graph
8). Results of sugar content research for this paper correspond to information
from available literature (Avramov and Zuni¢, 2001; Zuni¢ and Garié, 2016).
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Graph 7. Average sugar content in grape must of the Smederevka variety,
representative genotypes and total average (%) (2019-2021)
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Graph 8. Average sugar content in grape must of the Zametovka variety,
representative genotypes and total average (%) (2019-2021)

With respect to the total acids content (g/1) determined in this research
for the Smederevka variety, it was 7.64 g/l (Graph 9). Research results for the
total acids content for this paper correspond to general information from lit-
erature (Avramov and Zunié¢, 2001; Zunié and Gari¢, 2016), and are higher than
the acids content determined for the Smederevka variety in the Podgorica
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wine-growing district (Savi¢, 2016). The average determined acids content in
our research was lower than the same parameter determined in experiments
for the Grocka (Nikoli¢ et al. 2018), Fruska Gora (Cindri¢ et al., 2000) and
Cegar wine-growing districts (Zirojevi¢, 1974, Radojevi¢, 2021). Total acids
content for representative genotypes of the Zametovka variety was 6.37 g/l
(Graph 10). Research results for total acids content determined for this paper
were lower than the information from available literature (Avramov and Zuni,
2001; Zuni¢ and Gari¢, 2016).
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Graph 9. Average total acids content in grape must from selected genotypes (1-6) of
the Smederevka variety (%) (2019-2021)
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Graph 10. Average total acids content in grape must from selected genotypes (1-7) of
the Zametovka variety (%) (2019-2021)
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CONCLUSION

Based on research of uvological characteristics of grapes from representative
genotypes of local grapevine varieties Smederevka and Zametovka in conditions
of the Trstenik wine-growing district, it can be concluded that there are certain
differences between the examined genotypes, but that general characteristics
are as usual for these varieties.

With respect to the mechanical composition of grape bunches, the average
weight of bunches (g) for the Smederevka variety was 281.8 g, and for the
Zametovka variety 123.2 g. The average number of berries for the Smederevka
variety was 93, and 78 for the Zametovka grapevine variety. Average weight
of grape bunch stems for the Smederevka variety was 7.35 g, and the average
weight of grape bunch stems for the Zametovka variety was 6.32 g. The afore-
mentioned values for the mechanical composition of grapes for the Smederevka
and Zametovka varieties are in line with values from available literature, with
the exception of the weight of the Zametovka grape bunches which was sig-
nificantly lower than other available information and this is primarily explained
by the age of the vineyard in which research was conducted. Furhermore, the
uvological characteristics for the number of berries of the Smederevka variety
was lower than the weight from research carried out in the Cegar wine-growing
district.

Concerning the mechanical composition of berries, in particular average
weight of 100 berries (g), the average value for the Smederevka variety was
299.1 g and for the Zametovka variety 152 g. The determined average weight of
skin of 100 berries (g) of the Smederevka variety was 27.25 g and 15.41 g for
the Zametovka variety. The average weight of “mesocarp of 100 berries of the
Smederevka variety was 264.49 g, and for the Zametovka variety 130.57 g. The
average weight of seeds of 100 berries (g) of the Smederevka variety was 7.26 g
and for the Zametovka variety 6.07 g. Characteristics of the mechanical com-
position of berries in research carried out in the Trstenik wine-growing district
were slightly lower in comparison with the research of the Smederevka variety
carried out in the Cegar wine-growing district.

With respect to the characteristics of grape must, that is, average sugar
content (%), it amounted to 19.27% for the Smederevka variety and 17.7% for
the Zametovka variety. Average total acids content (g/1) was 7.64 g/l for the
Smederevka and 6.37 g/l for the Zametovka variety. Characteristics of grape
must for these two varieties were mostly within the values for these parametred
obtained in other research, however, sugar content for the Smederevka variety
was higher than in all other research carried out in the FruSka Gora, Podgorica
and Cegar wine-growing districts. The total acids content of the Smederevka
variety was lower than the values for that parametre determined in other re-
search in continental wine-growing areas. In addition, the total acids content
for the Zametovka variety was lower than the information available in literature.

Base on the aforementioned, it can be concluded that local grapevine
varieties Smederevka and Zametovka have slightly better uvological charac-
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teristics in the Trstenik wine-growing district in comparison with previous
research, and warrant attention and should be the subject of further research.
This refers in particular to the study of the uvological characteristics of the
bunches and berries of these varieties in other wine-growing areas, with spe-
cial attention to future research on the sugar and acid content of grape musts
under the conditions of current climatic changes.
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YBOJIOLIKE KAPAKTEPUCTHUKE JIOKAJIHUX COPTHU BUHOBE JIO3E:
CMEJIEPEBKA N 2JKAMETOBKA

Usan 3. BPAJINR!, Munowm I1. PUCTUR!, Uana C. MOILIMR!,
Pasocnas 5. MUJIUR!, Munan M. BEAJIEP', Tapko JI. JAKIIIUR?

'TenTap 3a BUHOIPAIapCTBO M BUHAPCTBO Hul,
Komonnja EN 6, Hum 18116, Cp6wuje
2 VIHCTUTYT 3a IPUMEHY HayKe y HOJbonpuBpean beorpan,
Bynesap necriora Ctedana 866, beorpax 11000, Cpouja

PE3UME: UcniuTtrBame yBOJOIMIKUX KapaKTepUCTHKA jefHa je o1 00aBe3a yTBp-
huBama oNImITHX NPUBPEIHO-TEXHOJIOIKUX BPEJHOCTH COPTH BUHOBE Jio3e. TakBa
HCTPaXKUBAKA j€ MPENOPYUYbHBO U3BPUIUTH HAPOUUTO KO JIOKATHUX COPTH KOje Yy
paHujeM MepruoIy HUCY MOKa3uBae 100pe 0cOOMHE HEOMXOIHE 3a POU3BO/EBY BHCO-
KOKBaJIMTETHUX BUHA. JIoKaHe copTe cmegepeska (Oena BUHCKA COPTA) U HCAMEo8Ka
(pHa BUHCKA COPTA) Cy Y PaHUjeM MEPHOJY YIITABHOM CITYIKHIIE 32 TPOU3BOIHY HUCKO-
KBJIMTETHUX BUHA. [[pOMEHOM HauMHA POU3BOIHE Y CMUCITY MOTEHIIMPAHha BUCOKO-
KBAJIUTETHUX BHHA, OJTHOCHO MPOHM3BO/H-E BUHA ca Teorpad)CKUM MOPEKIIOM, BUHOTPaIH
ca oBuM coptama y CpOuju cy 10cTa UCKPUCHH, aju Cy ce 300T crienuUuHUX U 10-
BOJBHHX YCJIOBA ferroir-a IeNuMHUYHO 3aapxaie y Tpcrennakom Bunoropjy (pejon Tpu
Mopage). Y uuiby yTBphHBama yBOJOLIKUX KapaKTepUCTHKA OBE JABE COpTE y caja-
LIBUM YCIIOBUMA KIIMMATCKUX TPOMEHA KOje TIOr01yjy OBUM BUCOKOPOIHUM cOpTama
y OBOM pajly UCIIUTaHU Cy MEXaHWUYKHU CacTaB Tpo3ja (Maca rposna, 0poj 6obuna u
Maca [ernyprHe), MexaHinuku cacta 6oouie (Mmaca 100 606una, maca nokoxwure 100
606u1na, maca Me3okaprna 100 606una u maca cemenku 100 606u1a), kao U KapakTepu-
CTUKe Iupa (canpxkaj mehepa ¥ yKyIMHHX KUCEIMHA Y IIHPH) PEPE3eHTaATUBHIX
TCHOTHIIOBA JIOKAJIHUX COPTHU CMegepesKd U JCAMeiiosKa 'y TIPOU3BOTHUM 3acaiMa
y Tpcrennykom BuHOTOP]y. Pe3ynTarn uctpaxuBama Cy MoKa3ajiH Jia Cy YBOJOIIKE
KapaKTEePUCTHUKE OBMX COPTH YIIIABHOM HEIITO 00JbE Yy OTHOCY Ha PaHHUja HCTPaKUBaha
y APYTUM BUHOTPaIapCKUM MOJPYYjuMa HIIM y OJHOCY Ha OIIITE JTUTepapHe MoJaTke,
mrTo ynyhyje Ha HEOITXOAHOCT JaJbUX HCTPaKMBaba OBUX COPTH Y IPYTHUM arpoeKoso-
LIKAM YCIIOBHMA.

KIJbYUHE PEUU: cmegepesra, TpcTeHMYKO BUHOTOpje, YBOJIOIIKE OCOOUHE,
JHCameulosxka
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