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Abstact. In this paper was studied the influence of training systems on grape quantity and
quality of Seyve Villard 18402, an interspedfic grapevine variety, known also with biologicd
resistance The experience was placed in the Didadic Colledion of UASVM Cluj-Napoca, Cluyj
County, Transylvania, Romania and was of the mondactoria type (V1 - classc system; V2 - Guyot
with periodic replacanent ams, V3 - Lenz-Moser bilaterd cordorny V4 - Lenz-Moser unilaterd
cordon). The deteminationsincluded the calculation of the fertility and productivity elements and the
analysis of the sugar concentration and the total aadity level. From the point of view of productivity,
S\V. 18402 shoved the highest values of average weight of bunches, absdute and relative
productivity indexes on Guyot with perodic replacement amms training system. The sugar
concentration ranged between 156.65g/l on Lens Moser bilaterd cordon and 174.89¢g/l on classic
system. Acidity was between 4.14 g/l H,SO, in Lenz Moser unilateral cordonand 5.81 g/l H,SO, on
clasgc system. The mog sutable training system for S.V. 18-402is Guyot with periodic replacement
ams in Cluj-Napocaclimatic condtions.

Keywords. grapes, S.V. 18402, Lenz-Moser bilaterd cordon, Lenz-Moser unilateral cordon,
Guyot with replacanent ams.

INTRODUCTION

Interspedfic hybrids with disease-rdated resistance are varieties obtained by complex
hybridizations between varieties of Vitis vinifera and vareties belonging to other spedes of the genus
Vitis (Raddowa et d., 2016. Interspecific hybrids of vines began to be cultivated due to resistence of
diseases of fungal origin (powdery mildew, downy mildew and bladk rot) or of the grapevine root and
leafaphid Phylloxera, compared to the nole vine, which was largely destroyed with the introduction
of those pests into Europe (Pop, 2010. Due to the low taste quality of wines prepared from the hybrids
of the first generation, they were gradually restricted by lega regulations.In the first half of the 20th
century, a new interest in breeding interspedfic hybrid arnses, on so-cdled French secondgeneration
hybrids (Raddova et al. 2016. Kraus et a., 2005, states the second-generaion hybrids are crosses
native genotypes among themselves or with cultural European vairieties. The breader Seyve-Villad is
mainly associated with these hybrids. Geneticdly, the first generaion hybrids contained lessthan half
of the genome of the European vairieties and are charaderzed by low quality of wines (Raddova et al.,
2016. Hybrids of the second generation contain 55-68% of the genome of European varieties,
meaning an increasing in the quality of the wine (Kraus et a., 2005. The wines obtained from these
varieties have lower malvidin content and can reach up to 10.511% volume alcohd. In France and in
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other European courtries, a ban on the cultivation of interspeafic varieties was dedared and similar
restrictions by setting penalties for their planting, enhanced by awarding bonuss for their grubbing
(Jadkson,2008. Bavaresco, 1990states that, in 1990,in Europe, the cultivated vine areawith hybrids
was grealy reduced to 0.04%, espedally concentrated in Romania. Nowadays, the hybrid varieties are
the mog promising tod for low inpu, low cos and time-saving viti culture due to their tolerance to
diseases and insects (Lisek, 2010. In many extra-European Union courtries are in use a high
percentage of interspedfic varneties with good resuts in the wine indudries and fundng spedfic
breeding programs (Fisher, 2000. In Canada, USA, Switzedand, Gemany and Hungary severd
interspedfic wines are commerdalized (Danielaet a., 2013. In Romania, acwrding to the legislation
(Law on Vine and Wine 2442002 and G.D. 769/2010 in the settlements outside the wine-growing
area, the planting of interspeafic hybrids can be made on an area of no more than 0.1 ha of economic
agent or family, only to ensue family consumption. Bucur, 2011 states that in Romania, mog area
culti vated with interspeafic hybrid varieties are foundin family farms, where wine is largely produced
for self-consumption. The wine resuting from the processng of interspedfic hybrid grapes with
resistanceto disease is classfied as table wine (alcohdic strength of at least 8.5% vol.) and arefreeto
trade according to G.D. 7692010 or they can be used to obtain digtillates (Bunea et a., 2014).
Training systems represent a physical manipulation of the canopy of the plant. There is evidence that
training systems have been used in ancient vineyardsin the Midde East, Greece and Rome (Reynolds
and Vanden Heuvel, 2009). The first training systems were designed so that grapes do not reac the
groundand facilit ate harvesting.

Grapevine training systems aredetermined by natural environmental factors, culti vated varieties,
the canopy management pradiced, and the maintenance work that applies to plantations (Deloire,
2012,Nicolaescu, 20D).

The theme of this paper isto try to establishan optimal method d training of interspecific hybrid
cultivation (S.V. 18-402), which is congstent with the climatic changes that have occurred over the
last years. Due to those fads, in the last yeassit is possble to grown blad grapes in the northem areas
of Romania, including the Transylvanian region.

The purpo of the reseach was to determine the influences of the various training systems on
the quantity (100 berries weight, average bunch weight, yield) and quality (sugar content and acidity
expresed in g/l of H,SO, at harvest) of interspedfic hybrid S.V. 18402 under the same climatic
condtions d the year 2016 in Cluj-Napoca, Cluj Courty.

MATERIALSAND METHODS

Seyve-Villad 18-402 (S.V. 18-402) is ainterspedfic hybrid, of second generaion, being a cross
between Plantet (Seibel 5455 and Seyve-Villard blanc (S.V. 12-375), creded after 1930(Buneaet d.,
20130. In Romania, those interspedfic hybrids are also cdled improved hybrids or hybrids with
biologic resistance The bunch grape has cylindro-conica shape, often winged, with an average weight
of 175205¢. S.V. 18-402is agrape with late ripening, reaching a sugar content at harvest around161
g/l and an aadity of 5.9 g/l H,SQ,, producing an intensely colored and perfumed wine. The insured
yields are quite high reaching 14-15 to/ha (Banita et al., 1979. The grape berries are oval, medium in
size, black-purple, and more lean in bunch. It has good resistance to frost in winter, powdery mildew
and downy mildew, and a medium resistance in botrytis. In mog years it can be grown withou the
applicaion of anti-cryptogrammic treaments. It is alsotolerant to the phylloxeraattad - the radicular
form, soit can also ke cultivated on avn roats (withou grafting) onany sal type (Grecu, 2010.

The experimental field was located in the Didactic colledion of UASVM Cluj-Napoca Clyj
County, Transylvania, Romania. The vines were planted on 1.2 x 1.8 m distance between vines and
between rows. The vineyards was established in 2013 on grafted on SO-4 with a planting dendty of
4629vines/ha. The trellis system is monogdan with a threerow wires (1-smple, 2-doule, 3-
doule). The same trelli s system was used for all training systemsin the experiment field.

The experiment was organized on 4 training system (varants) with 3 replicaes each (10
vines/repetiti on).

V1 - Classc system - mixt pruning system (spus and canes) - 2 spurs of 2-3 budsand 3 canes of
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6-7 buds paced onalowertruck (25 cm height)

V2 - Guyot with replacement amrms - mixt pruning system - 2 replacement spus and 2 canes of
10-11 buds(this training system is particular for Transylvanian vineyards, after pruning the canes were
condwted on doube wirein semicircle)

V3 - Lenz-Moser bilateral cordon- spu pruning - spuswith 2-3 buds, 45 spus/cordon.
V4 - Lenz-Moser unil ateral cordon- spur pruning - spuswith 2-3 buds, 810 spus/cordon

Fertili ty elements were determined by calculations of the absdute (A.F.C.) and relative (R.F.C.)
fertility coefficients. The bunches average weight was determined by successve weighing of 50
grapes/repetition usng the analyticd balance The absdute (A.P.I.) and relative (R. P.I.) productivity
indices were obtained from the product of A.F.C. and R.F.C., respectively, and the bunches average
weight (g). The 100 beriies weight resuted from the anayticd balance The yield (to/ha) was
cdculated on the basis of the number of bunches on a vine, the average weight of a burnch and the
number of vines on 1 ha The sugar content at harvest was determined by the refradometric method.
The adadity level in grapes at full maturity was measured by the titrimetric method (Muresan, 20().

Statistical analysis. The data were expresed as mean + standard deviation (SD) from three
replicates for each variant. The statistica interpretation of the data was performed usng the Duncan
test, SPSSVersion 23 (SPSSInc., Chicago, IL., USA). The analysis of variance (ANOVA) was used
to intempreted data and calculate de F (Fisher) factor. The average separation was performed with the
DUNCAN test at p< 0.05.

RESULTSAND DISCUTIONS

The town of Cluj-Napoca, have an areaof 1795 kn?, and is located in central Transylvaniain
the Somes Mic Corridor, situated within three major geographical units: the Transylvanian Plain, the
Somes Plateau and the Apuseni Mountains, which influence the climatic condtions throughou the
yea (Boanci et d., 2018). The climate in Cluj-Napoca is temperae-continental, with slight oceanic
influences. Being a hilly town, located on several atitudes, temperaures and predpitation may vary
from one neighborhoodto another. The average annual temperaure in Cluj-Napoca is 9.3C, and the
average precipitation of 551 mm (Lung, 2012. During the year 2016, at Didadic colledion of
UASVM Cluj-Napoca were recorded a precipitation level of 764 mm (rainy year for Cluj-Napoca
aren), with a 191 day precipitation and an average temperaure of 10.1C. In experimental plot the soil
typeistypica preluvosal, with a clay-sandy texture, which ensues a good suppy of plants with water
(Lung, 2012).

The quality of grapes is primarily influenced by climatic condtions of the year (Bora et d.,
2014 and secondy by the microclimate created around clugers influenced by the training system.
Reyndds and Vanden Heuvel, 2009 states that the training system has a significant influence on
guantity, rather than onthe quality of yield.
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Al-Joumayly, 2003, reported that fertility coefficients are geneticdly detemrmined and only
dightly condtioned acrding to season. The absolute fertili ty coefficient shaved the highest value at
V1 (1.40 and V3 (1.49, while V4 (1.23 had the lowest value. The relative fertility coefficient
showed the highest value at V3 (0.49) followed by V2 (0.39), V4 (0.36) and V1 (0.27) (Figure 1). Our
resut are in according with Daniela et a., 2013, which showv that some interspedfic hybrids such as
Seibel 7052,G.M. 77438 and S.V. 39639exhibited high fruitfulness patential, frequently presenting
three bunches per shod, recording a better performances than the Vitis vinifera cultivar (Pinot Gris),
while others sich as S.V. 12390and GA 52-42 exhibited the worst performance

Fisher et a., 1996 highlight the importance of knowing the fruitfulness of the first basal buds
when congder the manual and mechanicd spu pruning. In our study, S.V. 18402 recorded for all
varnants (mixt and spu pruning) a good fruitfulness, reveded by the values of fertility coefficients.
Danielaet a. (2013 states that interspedfic hybrids such as Seibel 7052, S.\V. 39639and GA
52-42 were unsutable for spu pruning due to their low fruitfulnessin the first 4 buds.

The absdute productivity index was the highest for V2 (227.3%), and the lowest in V1 (164.9.
The relative productivity index ranged between 24.69 (V1) and 67.63(V2) (Figure 2). The resutsin
this study are lower than those obtain by Visan et a., 2015,for othersinterspedfic hybridsValeria and
Musca de Poloskel (table vareties) and Seyval, Valérien and Purpuriu (wine varneties), in Southem
Romania, may be due to more favorable climatic condtionsfor grapes varieties in that area. Gluco-
aadimetric index values ranged between 3.01(V1) and 3.52(V4) (Figure 1).

Table 1. Theanalysis d the main grapes quality parameters oldained in Didadic Colledion o
UASMV Cluj-Napocain 2016

Variant Classic rGul);%texggt Lens M oser Lens M oser
system P bilateral unilateral Fisher Factor | Significance
parameter arms
V1 V2 V3 V4
100 berries 26254 ¢ 31022 b 26296 c 33574 a
weight (g) +7.3 +1137 +4.00 +2.16 71133 =0.000
17487 a 16723 b 156.65c 16637 b
Sugar (9/) 2,55 +4.85 +£3.93 397 11409 =0.000
Acidity 5.76a 495b 4.13c 472b
(g/l H,S0.) +0.28 +0.36 +0.19 +0.21 19636 p=0.000
Average bunch 90.72d 17068 a 11401c 136.24b
weight (g) +2 54 +3.58 +3.77 +2.83 507561 p=0.000
. 10.33¢c 1513 a 1317b 12.08 bc
Yield (to/ha) +0.96 +0.84 +107 +0.99 12.983 p<0.000

Average values, + gandard deviation (n=3).
*The difference between two values in the same row, followed by a common letter is inggnificant
(Duncan test p<0.5)

The 100 berries weight (Table 1) shaved a variability of the data, confirmed by the factor F =

77.133,p<0.000.V4 had the highest value (335.74 g) of 100 berries weight, the difference being
significant from the following V2 (310.22g). The values observed in V1 (262.54g) and V3 (26296 Q)
did nat shaw statisticd differences. Our resuts have much higher values for this paraneter compared
with those obtained by Bunea et al., 2013b(165.0 - 211.39), for the same interspedfic hybrid (S.V.
18-402), in the same area(Cluj-Napoca). Thos differences may be explained by the aged of vineyard,
the training system, canopy management, the type of planting materia (ungafted/grafted) and the
climatic condtionsin experimental field.

The annual climate conditions and the cultivar have a strong effect on yield quality Pavlousek
and Kumsta, 2011.The sugar content in grapes was similar for V2 (167.23 g/l) and V4 (166.37g/l),
with no statisticd differences between them. It was observed that for V3 the sugar content had the
lowest value (156.65g/l), with the highest sugar content being recorded for V1 with 174.8 g/l of
swjar being statisticdly different of al the other analyzed varants. Our values are much lower
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compared with Bunea et a., 2013b(193.5¢g/l - 237.6¢g/l) for S.V. 18402 and Buneaet al., 2013a
(161.6- 208.8g/l) for Chambourchin in the same area(Cluj-Napoca), those differences are due to
climatic condtions d experimental years and vineyard management.

Pavlousek and Kumsta, 2011,reveded that, asothe year and the cultivar have a powerful effect
on titratable add contents. The highest aadity level was detemined at V1 (5.81 ¢/l H,SQy), the value
obtained being statistically different from the other studied variants. The lowest addity level was
recorded for V3 (4.14 g/l H,SOy). Similar resuts were recorded by Bunea et a., 2013b(for S.V. 18-
402 and Bunea et a., 2013 (for Chambourchin), but lower than Daniela et a, 2013 for some
interspedfic hybridsin Italy (6-7 g/l HoSOy).

The cluger weight had the highest variability between the four training systems, also confirmed
by the high value of the factor F = 507.561,p<0.000. The clugers had the highest weight at V2
(170.68 g) and the smallest at V1 (90.72 g), the training system had a greda influence on this
parameter. The resuts are comparable with those reveded by Daniela et a., 2013, for severd
interspedfic hybrids in Italy, where the S.\V. 12390and Vill ard Blanc shoved the cluger weight of
217 g and 181 g, respedively, but other hybrids such as Seibel 5178 Phoenix, GF 1383, GA 52-42
and S.V. 39639rewrded values at nearly 100g.

Grape production was the highest in V2 (15.10to/ha), and the lowest in V1 (10.08to / ha). The
yield obtained for V3 (13.17to / ha) was higher than that obtained for V4 (12.07to / ha). The small
clugers on V1 detemine low yield for clasgc system. The resuts arecomparéable with those obtained
by Daniela et al., 2013, when testing 19 interspecific hybrids founda great varability on yields. The
authors recorded significantly high yields, with over 20 to/h obtained for the mog productive hybrids
and also 4 - 5 to/ha obtained for the least prodictive varieties. The vine spadng was 3 x 1.7 m (1960
vines/ha), and the vines weretrained usng the Sylvoz system, with 3canes d 10- 12 budseach.

The values obtained in this study are comparable to other authors, who noted significant
differences between the quantitative and qualit ative parameters of the grapes harvested from the vines
cultivated in different training systems, within the same climatic year (Reynads and Vanden Heuvel,
2009 Peterdunger et d., 2002.

CONCLUSIONS

The training system had an important influence on quantity and quality of production for S.V.
18-402 in climatic conditions of Cluj-Napoca Ead analyzed parameter has varability through the
training systems. The largest amourt of sugarin grapes was determined the classc system, may be due
to the low cluger weight and the low yield. Alsg, the ratio between sugar content and addity level in
grapes was well balanced in classc system. Under the climatic condtions of Cluj-Napoca, it can be
recommended to use the classc system to obtain a quality yield. Indead, in order to obtain a large
production, the mog sutable training system that can be used in this areais Guyot with periodic
replacement ams.
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