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Abstract

The aim of this paper is to present technological characteristics of the
Vranac and Cabernet Sauvignon grapevine varieties in the conditions of the
Trebinje vineyards during the vegetation in 2016 and 2017. Researching
technological characteristics includes mechanical compounds of grapes and
berries as well as the quality of grapes and berries (sugar, total acid content in
the must and pH). Bunch weight, the number of berries on a bunch, the weight
of 100 berries, the weight of 100 berries flesh, the weight of berries skin as well
as the weight of 100 berries seeds were higher for both varieties in 2017. The
bunch weight of Vranac was higher in 2016, and for Cabernet Sauvignon in
2017. Sugar content and acid content were higher in the must of the Vranac
variety in 2016, while its pH value did not vary. The sugar content of the
Cabernet Sauvignon variety was the same in both examined years, the content
of acids was higher in 2016, while the pH value was higher in 2017.

Key words: technological characteristics, grape, Trebinje vineyards,
Vranac, Cabernet Sauvignon
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Introduction

In the area of Herzegovina there are a large number of varieties, out of
which some are native (Zilavaka, Blatina, Trnjak, Bena etc.), while a certain
number of varieties have been introduced. Smederevka, Prokupac, Vranac, etc.
are among the most important introduced varieties. In the last decade the
renovation of Herzegovina vineyards has started so some other varieties such as
Merlot, Cabernet Sauvignon, Pinot Noir, Muscat, Shiraz, Chardonnay and others
have been introduced as well. The aim of this paper is to study the technological
characteristics of the Vranac and Cabernet Sauvignon varieties that were grafted
on Berlandieri x Riparia Kober 5BB rootstock in agro ecological conditions of
Trebinje. The yield and quality of grapes of these varieties were studied in
different locations by a number of authors: Pajovi¢ et al. (2009), Popovi¢ et al.
(2013), Mijatovi¢ et al. (2009) and Banjanin and Kulina (2015).

Material and Methods

The study of technological characteristics of the grapevine varieties was
done during the vegetation of 2016 and 2017. The experiment was set up at the
location of Petrovo polje, Trebinje. The vineyard was established in 2004 at an
altitude of 269 m, with the planting distance of 2.4 x 0.9 m for Vranac and 2.4 x
1.0 m for Cabernet Sauvignon. During the research year, basic pruning
measures were applied in experimental vineyards, as well as protection
measures from the most important causes of diseases and pests.

As for the technological characteristics of the tested varieties, the
mechanical composition of bunch and berries and chemical composition of
must were determined. The mechanical analysis of bunch and berries
determined the following indicators: the composition of the bunch (bunch
weight, number of berries on a bunch) and the composition of berries (the
weight of 100 berries, the weight of 100 berries flesh, the weight of the berries
skin and the weight of seeds in 100 berries) expressed in grams. As for the
parameters of chemical composition pH, sugar and total acids content in the
must were examined. Results were statistically analysed by using the analysis
of variance and the LSD test (GenStat software, 12" Edition).

Results and Discussion

The absolute and relative values of the parameters of mechanical
composition are different for various varieties of vines and for different
growing conditions.
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The knowledge of mechanical composition of berries and bunch had
special practical importance in assessing the grapes as raw material for
processing and consumption in fresh condition.

The relationship between certain parts of the bunch depends on the
grape variety, the health condition of grape, the ecological conditions of
cultivation and harvesting time (Downey et al., 2006). The values of certain
parameters of mechanical composition found in the bunch are presented in
Table 1.

Tab. 1. The bunch weight values for the Cabernet Sauvignon and Vranac varieties
in 2016 and 2017
Bpujeonocmu mace eposoa 3a copme Cabernet Sauvignon u epanay y 2016

u2017
i Year (B) Average for
Variety (A) 2016 2017 variety
Cabernet Sauvignon 105.1 163.1 134.1
Vranac 351.6 359.3 355.4

Average for year 228.3 261.2 244.8
LSD A B AxB
0.05 34.71 34.71 | 49.08
0.01 45.99 45.99 | 65.04

Of the examined varieties, the Vranac variety had the highest bunch
weight (359.3 g) in 2017, and the lowest was found for Cabernet Sauvignon
(105.1 g) in 2016 (Tab. 1). An analysis of the significance of differences in the
average bunch weight of the examined varieties shows that there is a very
significant difference in the bunch weight between varieties. Our results
regarding the bunch weight are in accordance with the results of other authors
(Pajovi¢ et al., 2009; Popovi¢ et al., 2013; Karoglan-Konti¢ et al., 2000).
However, they slightly differ from the results stated by Mijatovi¢ et al. (2009).

Taking into account the usable value of a variety, it is better for the
variety to have a large number of berries in the structure of a bunch. It can be
concluded that the Cabernet Sauvignon variety which weighed 134.7 g proved
to be the best (Tab. 2).

An analysis of the significance of differences in the average number of
berries on the bunch of the examined varieties shows that there is not any
significant difference in the number of berries between varieties. Our results are
in accordance with the results of Pajovic et al. (2009).
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Tab. 2. The values in regards with the number of berries on the bunch of the
Cabernet Sauvignon and Vranac varieties in 2016 and 2017
Bpujeonocmu 6poja 606uya no 2po3dy sza copme Cabernet Sauvignon u

epanayy 2016 u 2017
, Year (B) Average for
variety (A) 2016 2017 variety
Cabernet Sauvignon 105.0 134.7 119.8
Vranac 125.8 134.2 130.0
Average for year 115.4 134.4 124.9
LSD A B AxB
0.05 14.69 14.69 | 20.77
0.01 19.46 19.46 | 27.52

The results of the study showed that the Vranac variety had the
highest weight of 100 berries) in 2017 (369.8 g) and the lowest was found
for Cabernet Sauvignon in 2016 (100.4 g) (Tab. 3). An analysis of the
significance of difference in the 100 berries weight of the examined
varieties shows that there is a very significant difference between the tested
varieties and years.

Tab. 3. The values of 100 berries weight (g) for the Cabernet Sauvignon and
Vranac varieties in 2016 and 2017
Bpujeonocmu mace 100 6o6uya (9) 3a copme Cabernet Sauvignon u

epanayy 2016 u 2017
. Year (B) Average for
Variety (A) 2016 2017 variety
Cabernet Sauvignon 100.4 145.8 123.1
Vranac 3115 369.8 340.6
Average for year 205.9 257.8 231.9
LSD A B AXB
0.05 12.43 12.43 | 17.59
0.01 18.84 18.84 | 26.64

The fleshy part of berries makes up their largest part. The fleshy part
participates with 75-85% in the berries weight. The results of the 100 berries
flesh weight show that the Vranac variety had the highest flesh weight in 2017
(333.4 g) and the lowest (85.2 g) was found in Cabernet Sauvignon in 2016
(Tab. 4).
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The analysis of variance results in regards with the 100 berries flesh
weight among the examined varieties shows there is a statistically very
significant difference between the varieties and years.

Tab. 4. The values of 100 berries flesh weight (g) of the Cabernet Sauvignon and
Vranac varieties in 2016 and 2017
Bpujeonocmu mace meca nnooa (Q) 100 606uya 3a copme Cabernet
Sauvignon u epanay y 2016 u 2017

i Year (B) Average for
Variety (A) 2016 2017 variety
Cabernet Sauvignon 85.2 128.3 106.8
Vranac 290.3 3334 311.8
Average for year 187.8 230.9 209.3
LSD A B AXB
0.05 11.11 11.11 | 15.71
0.01 16.83 16.83 | 23.81

The corpulence and elasticity of berries skin depends on the variety and
the conditions of cultivation. The skin participates with 15 - 20% in the berries
mass. The highest weight of the 100 berries skin was found for the Vranac
variety (25.66 g) in 2017 and the lowest weighing 10.04 g in Cabernet
Sauvignon in 2016 (Tab. 5). The analysis of the significance of difference in
the 100 berries skin weight for the examined varieties shows that there is a
statistically very significant difference between the varieties and years.

Tab. 5. The values of 100 berries skin weight (g) of the Cabernet Sauvignon and
Vranac varieties in 2016 and 2017
Bpujeonocmu mace ezzokapna nnooa (g) 100 606uya 3a copme Cabernet
Sauvignon u epanay y 2016 u 2017

i Year (B) Average for
Variety (A) 2016 2017 variety
Cabernet Sauvignon 10.04 11.02 10.53
Vranac 17.14 25.66 21.40
Average for year 13.59 18.34 15.96
LSD A B AXxB
0.05 1.176 1.176 | 1.663
0.01 1.782 1.782 | 2.520
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The results of the study showed that the highest weight of 100 berries
seeds was found in the Vranac variety (10.74 g) and the lowest in Cabernet
Sauvignon (4.06 g) (Tab. 6). A statistically very significant difference in the
tested properties was recorded between the examined varieties.

Tab. 6. The values of 100 berries seed weight (g) of the Cabernet Sauvignon and
Vranac varieties in 2016 and 2017
Bpujeonocmu mace cjemena  (Q) 100 606uya 3a copme Cabernet
Sauvignon u epanay y 2016 u 2017

. Year (B) Average for
Variety (A) 2016 2017 variety

Cabernet Sauvignon 5.11 6.46 5.78

Vranac 4.06 10.74 7.40

Average for year 4.58 8.60 6.59
LSD A B AXB
0.05 0.745 0.745 | 1.054
0.01 1.129 1.129 | 1.597

The chemical composition of the must is very complex. It varies
over a wide range, depending on the variety, ecological conditions, applied
agro-technology, the degree of maturity of grapes, health status, etc. In our
research we examined the following parameters comprising the chemical
composition of must: sugar content, total acid content and pH value. The
results of our study of chemical composition are shown in Tab. 7.

Tab. 7. The chemical composition of must in the tested varieties
Xemujcku cacmag wiupe ucnumueanux copmu

Variety Vranac Cabernet Sauvignon
Year 2016 2017 2016 2017
Sugar content (%) 23.0 224 22.0 22.0
Total acid content (gl™") | 5.03 4.27 9.15 6.83
pH 3.40 3.40 3.13 3.19

The obtained results show that the highest sugar content in the must was
found in the Vranac variety (23.0%) in 2016, whereas Cabernet Sauvignon had
the same sugar content (22.0%) in both examined years.
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The results of our research are in accordance with Mijovi¢ et al. (2004),
while Gari¢ et al. (2010), Besli¢ and Todi¢ (2010), Avramov et al. (2003),
Karoglan-Konti¢ et al. (2000), quote some lower values in the origins of our
research. In terms of the sugar content in the must, significant influence of
weather conditions and applied agro-technology on the examined varieties can
be noticed. The total acid content of grape varieties varies over a considerable
range, from 3 to 12 gL™, most often 5-8 gL, which depends on the variety,
ecological conditions, the degree of maturity of grapes, etc. The results of our
study showed that the highest total acid content in the must has been found in
the Cabernet Sauvignon variety (9.15 gL™) in 2016, and the lowest in Vranac
(4.27 gL™) in 2017 (Tab. 3). The results of our research are in accordance with
Mijovi¢ et al.(2004), Karoglan-Konti¢ et al. (2000), Avramov et al. (2003),
Pajovic¢ et al. (2009) and Popovic et al. (2013).

The lowest pH value was in the Cabernet Sauvignon variety (3.19) in
2017, and the Vranac variety had the same pH (3.4) in both examined years
(Tab. 3). The results of our research are in accordance with Pajovi¢ et al.
(2009) and Besli¢ and Todi¢ (2010).

Conclusions

Based on the results presented on technological characteristics of the
Vranac and Cabernet Sauvignon grapevine varieties in the conditions of the
Trebinje vineyards, the following conclusions can be made:

e The bunch weight, the number of berries on a bunch, the weight of 100
berries, the weight of 100 berries flesh, the weight of berries skin as well
as the weight of seeds in 100 berries were higher for both varieties in 2017.

e Sugar content and acid content in the must of the Vranac variety were
higher in 2016, while its pH value did not vary. The sugar content in
Cabernet Sauvignon was the same in both examined years, the acids
content was higher in 2016, while the pH value was higher in 2017.

e In the agroecological conditions of the Trebinje vineyards both Cabernet
Sauvignon and Vranac have exhibited excellent technological
characteristics for the production of high-quality wines.
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TexHoJIOMKE KapaKTepUCTUKE COPTH BHHOBE JI03€ BpaHaIl U
Cabernet Sauvignon y yciaoBrMa TpeOUICKHX BUHOTPaIa

Tujana Bamanun’, 3opuma Pankosuh-Bacuh?, Cama Marujamesuh?

YYnusepsumem y Hemounom Capajesy, Iomonpuspednu gaxyimem, Penyéuuxa Cpncka, BuX
ZYHueeps'umem y Beoepady, Ilowonpuspeonu gpaxyamem, Cpouja

Caxerak

[{ub oBOr pajia je MPEeICTaBUTH TEXHOJIOIIKE KapaKTEPUCTHKE COPTH
BuHOBe Jo3e Bpamanm u Cabernet Sauvignon y ycimoBuMa TpeOHECKHUX
BUHOrpama TokoM Beretammje 2016. m 2017. rommue. WcrpaxuBame
TEXHOJIOIIKUX KapaKTePHCTUKA YKJbydyje MEXaHHYKH CcacTaB Trpoxkha u
600w, Ka0 ¥ BUXOB KBAIUTET (caupikaj mehepa, ykynan caapikaj KUCEITUHA y
mmpu u pH). Bpujennoctu mace rpos3aa, Opoja 6o6uma y rpo3my, mace 100
606uma, mace meca wioga 100 6obuna, mace erzokaprna 100 6o0una, kao u
Mmace cjemena 100 606uia 6miie cy Behe 3a ob6e copre y 2017. roguau. Maca
rposzzia copre BpaHal umana je Behe BpujenHoctu y 2016. rogunu, a copre
Cabernet Sauvignon y 2017. rogunu. Caapikaj mehepa u caapxaj KUCEIHHA Y
mupu 6unu cy Behu xox copre Bpanan y 2016. rogunu, nok ce pH Bpennoct
Huje pasnukoBana. Caapkaj mehepa kox copre Cabernet Sauvignon je 6uo
UCTH y 00je MCIUTHBAHE TOJWHE, cajap)kaj KuceiawmHa Owo je Behu y 2016.
TroJIMHH, 0K je PH BpemHoct Omia Beha y 2017. roauHy.

Kwyune pujeuu. TEeXHOTOIIKE KapaKTepUCTUKE, Tpoxkhe, TpeOUmCKH
BUHOTpaH, Bpanaiy, Cabernet Sauvignon

Tijana Banjanin Received: February 20, 2018
E-mail: tijanapekic@hotmail.com Accepted: July 26, 2018

Agro-knowledge Journal, vol. 19, no. 3, 2018, 167-175

175



