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ABSTRACT

The sweet chestnut populations from semi-spontaneous flora were studied in Ddesti.
Bistrita and Horezu localities from Vilcea county and in Polovragi locality from Gorj county
regarding type of flowering and growth characteristics.

A number of 13 sweet chestnut biotypes were selected in Daesti. 6 in Horezu area, 8 in
Bistrita and 40 in Polovragi. In terms of phenology differences were noted between biotypes of
analyzed locations. Thus, in Ddesti, sweet chestnut bud break starts on May 11™ and flowering at
male flowers began on June 15" and lasted until June 29™ comparatively with biotypes of Horezu,
Bistrita and Polovragi where flowering began on May 31% and ended on July 7%,

From the point of view of growth. the vigor and tree habitus, trunk circumference and
crown diameter varies depending on the biotype, location and age of the plants.

INTRODUCTION

Sweet chestnut or European chestnut (Castanea sativa Mill.) is a valuable fruit
crop because of its rich nutrients important for the human consumption and for the
economical potential (Cociu et al. 2007).

Castanea sativa has been long recognized as a multi — purpose species
(Aravanopoulos 2005), because is widely cultivated for timber and nut production and
because it represents an integral part of economy in many areas, particularly in rural regions
(Diamandis & Perlerou 1996).

Besides the value and quality of its wood the sweet chestnut produce fruit which
containing rich nutrients: 52.41 — 56.20 mg/100g — water; from 2.1 — 5.6 mg/200g — total
sugar; 16.72 — 18.46 mg/100g — protein, 0.76 — 0.92 mg/100g — cellulose, phosphorus,
potassium. calcium, magnesium, iron, vitamins, amino acids, etc. (Radu, 1985 cited by
Botu et al., 1999). Taking into account these characteristics, sweet chestnut was the subject
of many research studies.
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In case of sweet chestnut the phenotypic diversity is studied using tree, flowers
(usually the catkins) and fruit traits (length, width, thickness and weight of the chestnuts,
length and width of hilum, number of fruits per kg, embryony, pellicle penetration, cavity,
shape and color of fruits, etc) along with phenological stages and molecular markers
(Cutino et al., 2010; Furones-Pérez and Fernandez-L6pez, 2009a and 2009b; Martin et al.,
2011; Solar et al., 2001).

Sweet chestnut is a fruit tree crop, which exploit slopes with thin and poor soils
from the North — West of Romania and the depression area of Oltenia.

During time various contributions for determining the suitable areas of culture,
selection of valuable biotypes from the spontaneous flora for naming local cultivars,
establishing the chestnut breeding technology and modern culture, identification of the
specific chestnut diseases and their control (Cociu et al., 2007).

MATERIAL AND METHODS

Valcea and Gorj counties have areas with specific microclimates where sweet
chestnut finds favorable conditions for growth and fructification (Horezu, Bistrita and
Daesti centers in Valcea county and Polovragi and Tismana centers in Gorj county).

The biological material investigated in this study includes the local sweet chestnut
biotypes identified in the Gorj and Valcea counties.

Observations and measurements referred to bud break and flowering times, trees
age, growth characteristics, productivity, frequency and intensity of specific diseases attack
(mainly chestnut blight caused by Cryphonectria parasitica fungus).

RESULTS AND DISSCUSION

In the semi — spontaneous flora of the Northern Oltenia there are many biotypes of
sweet chestnut (Castanea sativa Mill). The localities of Daesti, Bistrita, Horezu and
Polovragi known for their sweet chestnut populations were screened. A number of 67
biotypes were identified during this study and 25 of them are presented in this paper (Table
1).

These biotypes are characterized by different tree vigor and habitus. Depending to
the circumference of the trunk which goes from 1.37 m for GJ 1339 selection located in
Polovragi (Gorj county) up to 5.30 m to VL 1205 H selection located in Horezu (Valcea
county). Based on circumference of trunk the trunk cross sectional area (TCSA) was
determined (Table 1). The lowest TCSA was recorded for GJ 1339 P (1494 mm) and the
highest for (22,365 mm).

Crown diameter of trees varies from 5.60 m in case of VL 1103 B selection up to
15.10 m for VL 1105 B.

The tree height values of the biological material under study ranged from 34 m
(GJ 1335 P), 32 m (GJ 1337 P), 29 m (GJ 1338 P and GJ 1336 P), 27 m (VL 1206 H and
VL 1202 H), 18 m (GJ 1302 P, GJ 1301 P and VL 1013 D), 13 m (VL 1009 D and VL
1010 D), 15 m (VL 1108 B and GJ 1303P) to 8 m (VL 1103 B) , table 1.

The approximate age of the trees was estimated between 20 years in the case of
VL 1103 B selection to 350 years at VL 1205 H. The tree vigor varies from low for VL
1008 D and VL 1103 B to high for most studied biotypes (VL 1005 D, VL 1009 D, VL
1013 D, VL 1106 B, VL 1201 H, VL 1205 H, GJ 1303 P, GJ 1304 P and GJ 1340 P). The
spread and semi-spread habitus is displayed for all studied biotypes (Table 2).



Table 1

Growth characteristics of sweet chestnut biotypes selected from Northern Oltenia

Trunk cross
Trunk sectional Crown Height of
No | Specification circumference area diameter trees
(m) (TCSA) (m) (m)
(mm)
1 VL 1005 D 2.55 5177 7.50 11
2 VL 1008 D 3.60 10318 13.0 10
3 VL 1009 D 2.90 6696 12.0 13
4 VL 1010 D 2.40 4586 11.0 13
5 VL 1013 D 2.00 3185 11.50 12
6 VL 1102 B 5.10 20709 10.75 22
7 VL 1103 B 1.65 2168 5.60 8
8 VL 1105 B 2.70 5804 15.1 24
9 VL 1106 B 2.60 5382 15.0 16
10 VL 1108 B 4,70 17588 13.1 15
11 | VL1201 H 2.60 5382 12.9 29
12 | VL1202H 2.60 5382 11.7 27
13 | VL1203 H 2.30 4212 12.40 25
14 | VL1205H 5.30 22365 15.0 25
15 | VL1206 H 3.40 9204 12.0 27
16 GJ1301P 3.00 7166 12.7 12
17 GJ 1302 P 2.40 4586 10.4 12
18 GJ1303P 2.74 5977 6.6 15
19 GJ 1304 P 2.40 4586 8.05 20
20 GJ1335P 2.60 5382 10.1 34
21 GJ1336P 2.10 3511 13.1 29
22 GJ1337P 2.60 5382 9.60 32
23 GJ1338P 1.70 2301 8.25 29
24 GJ 1339 P 1.37 1494 7.40 20
25 GJ1340P 2.00 3185 10.25 22

Medium and high productivity is present to all selections except for VL 1010 D
and GJ 1304 P where the productivity is low. The behavior to main diseases is good. Some
of the Horezu and Daesti selections present dead branches due to chestnut blight caused by
Cryphonectria parasitica fungus (Table 2).

In terms of phenology, some differences were noted regarding the stages timing.
In Daesti area, the bud break to chestnut began on May 11 and the male flowers were
blooming started to June 15 and lasted until June 29 in opposition with biotypes of Horezu,
Bistrita and Polovragi where the bud break started on May 31.



Growth and production characteristics to selected biotypes

Table 2

No. Specification Tree Trge Approximate age Productivity Reaction to diseases
vigor habitus of the trees
1 VL 1005 D High Semi-spread 70 High Less susceptible
2 VL 1008 D Low Semi-spread 100 High Susceptible to Cryphonectria parasitica
3 VL 1009 D High Semi-spread 70 Medium Susceptible to Cryphonectria parasitica
4 VL 1010 D Medium Semi-spread 70 Low Susceptible to Cryphonectria parasitica
5 VL 1013 D High Semi-spread 60 High Less susceptible
6 VL 1102 B High Semi-spread 270 Medium Less susceptible
7 VL 1103 B Low Semi-spread 15 Medium Less susceptible
8 VL 1105 B High Spread 180 Medium Less susceptible
9 VL 1106 B High Semi-spread 100 Medium Less susceptible
10 VL 1108 B High Semi-spread 300 Medium Less susceptible
11 VL 1201 H High Spread 190 High Susceptible to Cryphonectria parasitica
12 VL 1202 H High Spread 190 Medium Susceptible to Cryphonectria parasitica
13 VL 1203 H High Spread 200 Medium Susceptible to Cryphonectria parasitica
14 VL 1205 H High Spread 350 Medium Susceptible to Cryphonectria parasitica
15 VL 1206 H High Spread 190 Medium Susceptible to Cryphonectria parasitica
16 GJ1301P High Semi-spread 200 High Less susceptible
17 GJ 1302 P High Spread 100 Low Less susceptible
18 GJ 1303 P High Semi-spread 100 Medium Less susceptible
19 GJ 1304 P High Spread 80 Low Less susceptible
20 GJ1335P Medium Semi-spread 180 Medium Less susceptible
21 GJ 1336 P Medium Spread 100 Medium Less susceptible
22 GJ1337P High Semi-spread 150 High Less susceptible
23 GJ 1338 P Medium Spread 90 High Less susceptible
24 Gl 1339 P Medium Spread 60 High Less susceptible
25 GJ 1340 P High Semi-spread 120 High Less susceptible




Table 3
Flowering characteristics of studied sweet chestnut selections

. Bud break Beglnnlr_lg Enqu of Catkin Catkin
No. | Specification . of flowering flowering
time - - type abundance
time time

1 VL 1005 D | 11.05-15.05 15.06 29.06 longistaminate Medium
2 VL 1008 D 11.05-15.05 15.06 29.06 mezostaminate Medium
3 VL 1009 D 11.05-15.05 15.06 29.06 mezostaminate Medium
4 VL 1010 D | 11.05-15.05 15.06 29.06 longistaminate Low

5 VL 1013 D 11.05-15.05 15.06 29.06 mezostaminate Abundant
6 VL 1102 B 25.05-01.06 24.06 07.07 astaminate Abundant
7 VL 1103 B 25.05-01.06 24.06 07.07 mezostaminate Medium
8 VL 1105 B 25.05-01.06 24.06 07.07 mezostaminate Medium
9 VL 1106 B 25.05-01.06 18.06 01.07 mezostaminate Abundant
10 VL 1108 B 25.05-01.06 18.06 01.07 mezostaminate Abundant
11 | VL1201 H | 25.05-01.06 26.06 10.07 longistaminate Medium
12 VL 1202 H 25.05-01.06 26.06 10.07 mezostaminate Abundant
13 VL 1203 H 25.05-01.06 30.06 15.07 mezostaminate Medium
14 | VL1205H | 25.05-01.06 26.06 10.07 longistaminate Abundant
15 VL 1206 H 25.05-01.06 26.06 10.07 mezostaminate Medium
16 GJ 1301 P 25.05-01.06 24.06 07.07 longistaminate Medium
17 GJ1302P 25.05-01.06 24.06 07.07 mezostaminate Abundant
18 GJ 1303 P 25.05-01.06 24.06 07.07 mezostaminate Abundant
19 GJ 1304 P 25.05-01.06 24.06 07.07 astaminate Medium
20 GJ 1335 P 25.05-01.06 24.06 07.07 longistaminate Medium
21 GJ 1336 P 25.05-01.06 24.06 07.07 mezostaminate Abundant
22 GJ1337P 25.05-01.06 24.06 07.07 mezostaminate Abundant
23 GJ 1338 P 25.05-01.06 30.06 15.07 astaminate Medium
24 Gl 1339 P 25.05-01.06 24.06 07.07 mezostaminate Abundant
25 GJ 1340 P 25.05-01.06 30.06 15.07 longistaminate Abundant

Flowering started on June 24 and ended on July 7 (Table 3). Catkin type varies depending
of the biotype: two selections have astaminate catkins and the rest show mezostaminate
catkins.

CONCLUSIONS

Local populations of sweet chestnut (Castanea sativa Mill) identified in the Gorj
and Vélcea areas are formed from natural and agrobiological valuable hybrids.

The selections presented in this study are interesting because of their fruit and tree
traits that might be used after further investigations in the sweet chestnut breeding
programs.

In order to have available these selections it is necessary to collect biological
material to propagate them through grafting and to introduce them in the germplasm
collection from University of Craiova - SCDP Vélcea.
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ABSTRACT

Nuts oils are rich in unsaturated fatty acids susceptible of suffer lipid oxidation that limits
their shelf life. The oxidative stability of the oils measures the effectiveness against these reactions
that produce unpleasant odours and aromas, and may be used as an indicative of shelf-life of oils. To
evaluate the effect of storage temperature in the oxidative stability of nuts oils, samples of Brazil nut,
cashew, macadamia nut, peanut, roasted almond, roasted hazelnut and walnut were extracted and
stored at room temperature and under refrigeration (4°C). The oils stored at room temperature
showed a decrease in the oxidative stability values at the end of the storage period. However, when
the oils were stored for 1 year under refrigeration conditions, the values of oxidative stability of all
the oil samples analysed remained unchanged. Thus, refrigeration storage may help to increase the
shelf life of nuts oils.

INTRODUCTION

Nuts are an energy-rich food predominantly composed of fat, which contains an
ample range of phytochemicals included in nutrient databases, like carotenoids,
phytosterols or polyphenolic compounds (Bolling et al., 2011). The oil extracted from nuts
is mainly composed of unsaturated fatty acids (mono or polyunsaturated). In addition, nut
oils contain bioactive and health promoting components (Alsalvar & Pelvan, 2011), which
make them a valuable alternative to include in the diet. However, the abundance of
unsaturated fatty acids originates a fast lipid oxidation during storage, in a free radical chain
reaction between unsaturated fatty acyl groups with oxygen chemical species. The lipid
oxidation affects many quality attributes of the oils, originating the release of undesirable
odours and aromas that compromises the nutritional quality of nuts oils and may cause
rejection and large losses of products (Castello-Branco& Torres 2009, Martinez et al.,
2011).

The oxidative stability, expressed in terms of induction time, is an important
parameter for the quality assessment of oils. It is related to the free radical scavenging
capacity of oils (Arranz et al., 2008), and may be used as an indicative of shelf-life of oils.
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In this paper, the oxidative stability pattern during storage of several oils extracted from
nuts is analyzed under two storage conditions (room temperature and refrigeration).

MATERIALS AND METHODS

Nuts samples (Brazil nut, cashew, macadamia nut, peanut, roasted almond, roasted
hazelnut and walnut) were purchased at local providers. The moisture was measured to
ensure the proper oil extraction. In all the nut samples, the moisture was lower than 5 %.

The oil was extracted with an oil expeller (Komet Oil Press CA59G, IBG
Monforts Oekotec GmbH & Co. KG, Mdnchengladbach, Germany). The oil samples were
subjected to a centrifugation step at 11,000 x g for 5 minutes to eliminate the solid residues.
Three replicates were done for each type of nut oil. The oil samples were stored in dark
glass bottles under two temperature conditions: room temperature and refrigeration (4°C).

Oxidative stability was evaluated during 1 year by the rancimat method (Gutiérrez
1989). Stability was expressed as the oxidation induction time (hours), measured with the
Rancimat 743 apparatus (Metrohm Co., Basel, Switzerland). An oil sample of 3.5 g was
used, warmed to 100°C under an air flow of 10 L h. Three replicates were done for each
oil sample, and the measurements were performed every 2 months.

RESULTS AND DISCUSSION

Lipid oxidation is a problem to the food industry and the consumers, and is one of
the factors limiting the shelf life of many food products (Jacobsen, 1999). Oils are
composed mainly by fatty acids susceptible to suffer these reactions, especially when they
have a high degree of unsaturation. The oxidative stability of the oils measures the
effectiveness of antioxidants present in the oil to avoid lipid oxidation reactions that
produce unpleasant odours and aromas, and may be considered as a quality parameter of the
oils. Figure 1 shows the values of oxidative stability of the nuts oils during 1 year stored at
room temperature and under refrigeration conditions (4°C). The initial values of oxidative
stability expressed as induction time were higher in the nut oils with a large proportion of
monounsaturated fatty acids. Macadamia nut and hazelnut oils have been reported to have
about 80% of these fatty acids, mainly oleic acid (Madawala et al., 2012). The induction
time at the beginning of the experiment was 57.06 h for the macadamia nut oil and 47.83
for the roasted hazelnut oil. When these values are compared with the olive oil, which is the
most studied oil worldwide, macadamia nut and hazelnut oils showed stability values
similar to olive oils from the varieties Arbequina or Negrilla (Pardo et al., 2013). However,
they are considerably lower than the values obtained for olive oils from the varieties Picual
or Cornicabra, that provide highly stable oils (Pardo et al., 2011).

On the other side, the lowest value was obtained for walnut oil, which has been
reported to have the highest levels of polyunsaturated fatty acids among nuts. Cashew,
peanut, roasted almond and Brazil nut oils showed intermediate oxidative stability values
(between 12.42 h and 32.84 h). There is a clear relationship between the fatty acids
proportion found in the literature for each oil type (Arranz et al. 2008, Costa et al. 2010)
and oxidative stability values, as the ratio of fatty acid oxidation increases with the degree
of unsaturation. However, other components found in the oils like tocopherols, polyphenols
and other antioxidant compounds may also play an important role in the lipid oxidation and
contribute to the stability values (Miraliakbari & Shahidi, 2008, Alsalvar & Pelvan 2011).

When the oils were stored at room temperature, the oxidative stability of all the oil
samples showed a clear decrease, even after two months. The oils with higher values of
oxidative stability (macadamia nut and roasted hazelnut) suffered a linear decrease during
the storage period, finishing with a descent of near 50 % at the end of this period. The oils
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with a greater proportion of polyunsaturated fatty acids (walnut, Brazil nut or peanut)
suffered even greater descents in the oxidative stability values, which in the case of walnut
reached 98 %. The walnut oil showed clear rancid odours after two months of storage, a
clear indication that lipid oxidation is being produced in the oil.
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Figure 1. Oxidative stability of nuts oils during storage at room temperature and
refrigeration.

However, when the oils were stored under refrigeration conditions, the oxidative
stability values remained unchanged for the period of 1 year (Figure 1). Even the walnut
oil, that is the most liable to suffer lipid oxidation, showed no significant differences in the
oxidative stability values after one year of storage under refrigeration.
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Several strategies have been proposed to increase the oxidative stability of nuts
oils, such as the addition of antioxidants (Marttinez et al., 2013) or the search of those
cultivars that provide highly stable oils (Wall, 2010). Other simple strategy is the storage
under refrigeration conditions. Refrigeration may contribute to increase the shelf life of
these products, especially those with a higher proportion of polyunsaturated fatty acids,
where lipid oxidation occurs quickly producing undesirable odours that may cause the loss
of the product. The refrigeration conditions limit the oxidation processes in the oils, and it
is an interesting alternative for long storage periods of nuts oils, avoiding the use of other
techniques such as the application of antioxidants that may interact with the sensory
characteristics of these oils, or the bottling under modified atmospheres.
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ABSTRACT

Pistachios are a good source for oil extraction, as they contain about 50 % of oil rich in
unsaturated fatty acids and other bioactive components like polyphenols and phenolic compounds.
The yield and quality parameters of oil extracted from four batches of pistachios with different size
were analyzed. Two different pressure systems (screw press and hydraulic press) were used for oil
extraction. The yield was higher when the screw press was used, especially when the highest quality
pistachios (larger pistachios) were used to extract the oil (40+2.12 %). With the hydraulic press, the
yield was around 30% for all pistachio types. The colour of the oils extracted with the screw press
was darker than the oil extracted with the hydraulic press in all types of pistachios used. No
significant differences were found in the acidity, K270, and Kasz2 values when high quality pistachios
were used. However, when lower quality pistachios (smaller pistachios) were used, the values of
these three parameters increased in comparison with the largest pistachios, especially when the
screw press was used. The oxidative stability was significantly higher in the samples of oil from high
quality pistachios, with no differences in regard to the extraction system.

INTRODUCTION

Among nuts, pistachio (Pistacia vera L.) is an increasingly important crop, and
one of the favourite nut trees in the world. It is widely cultivated in arid zones of the eastern
Mediterranean and the US, and recently it is being introduced successfully in hot dry
regions of Spain. Pistachios contain about 45-57% of oil, with a high proportion of
unsaturated fatty acids like oleic, linoleic and linolenic acids (Arena et al., 2007;
Tavakolipour et al., 2010; Tsantili et al., 2010). In addition, pistachios are a rich source of
phytosterols and phenolic compounds (Phillips et al., 2005; Tomaino et al., 2010). These
components have beneficial effects on human health, as phytosterols have been shown to
reduce blood cholesterol and decrease the risk of certain types of cancer (Awad & Fink,
2000; Ostlund, 2004), whereas the phenolic compounds show antioxidant properties
(Gentile et al., 2007).
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2 University of Craiova, Faculty of Agriculture and Horticulture. A.l. Cuza, Street, nr. 13. 200585 Craiova
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In this work, the oil was extracted from four batches of pistachios with different
quality according to their size by means of pressure. Two pressure systems were used:
screw press (also called oil expeller) and hydraulic press. The yield of both methods and the
quality characteristics of the pistachio oil extracted with the two systems were analyzed in
order to determine possible changes occurring in the oil derived from the extraction system.

MATERIALS AND METHODS
Sampling

Pistachios were kindly provided by “Pistachos de la Mancha” factory (Balazote,
Albacete, Spain) from orchards surrounding the factory. Four batches of pistachios
(Pistacia vera L., var. Larnaka) were used for this analysis: a commercial batch (labeled as
Larnaka), and three batches of pistachios non suitable for commercialization due to the
small size or the presence of defects like dark spots or broken kernels, labeled as A, B, and
C. In the Table 1 the average size of the different batches of pistachios are shown.

Moisture content was calculated by the difference in weight of 5 g sample before
and after complete drying at 105 °C overnight using a dissication oven with forced
ventilation.

Table 1

Weight, width and length of the different type of pistachios used. The values represent the
average and standard deviation of 100 pistachios.

Type Weight (g) Width (mm) Length (mm)
Larnaka 0.59 £ 0.10 8.80+0.71 16.3+1.64
A 0.54+0.11 8.45 + 0.60 16.2+1.55
B 0.42 £ 0.08 8.10 £ 0.57 154+ 1.78
C 0.28 £ 0.04 7.00 £ 0.53 13.5+1.27

The oil was extracted with two different pressure systems (Figure 1): hydraulic
press (Hidraulica Dumont S.A., Santiago, Chile) and screw press Komet Oil Press CA59G
(IBG Monforts Oekotec GmbH & Co. KG, Mdnchengladbach, Germany). For the hydraulic
press, 200 g of pistachios were previously grinded and subjected to a pressure of 60 kg/cm?
during 10 min. For the screw press, 200 g of pistachios were introduced directly in the
press. In both cases, 3 replicates were prepared for each type of pistachio.

After oil extraction, a centrifugation step was carried out in order to eliminate the
remaining solid residues from the samples. The oil samples were stored at 4°C in dark glass
bottles to avoid oxidation until their analysis.

Analytical determinations

The colour of the samples was measured with a Minolta CR-200 colourimeter
(Minolta Co., Ltd., Osaka, Japan). The illuminant used was D65, with a viewing angle of
2°. The tristimulus values obtained were used to calculate the CIELAB chromatic
coordinates L* (lightness), a* (redness), and b* (yellowness), and color attributes C*
(chroma) and h* (hue angle), as recommended by the Commission Internationale de
I’Eclairage (CIE, 1986; McGuire, 1992).
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Free acidity, given as % of oleic acid, was determined by titration of a solution of
oil dissolved in ethanol/ether (1:1) with 0.1 M potassium hydroxide ethanolic solution
(EEC, 1991).

Ka7o and Koz, extinction coefficients were calculated from absorbance at 270 and
232 nm, respectively, with a UV/VIS spectrophotometer Jasco V-530 (Jasco Analitica
Spain, Madrid, Spain), and a path length of 1 cm. For Kaz, a 1% solution of oil in
cyclohexane was used, while for Ky a 0.5 % solution of oil in cyclohexane was used
(EEC, 1991).

Statistical analysis

Significant differences among samples were determined by an analysis of variance
which applied a Duncan test with a 95% significant level (P < 0.05), using the SPSS
programme, release 11.5 for Windows.

RESULTS AND DISCUSSION
Yield

The yield for both extraction systems was determined (Figure 2). The highest yield
was obtained for the sample Larnaka with the screw press (40 + 2.12%). In general, when
both extraction methods were compared, a slight increase in the yield was observed for the
screw press, although this difference was significant only when the oil was extracted from
the pistachios labeled as “Larnaka”. When pistachios of quality A, B, and C, were used for
oil extraction, the difference in the yield for both extraction systems was not significant. In
addition, the yields obtained with the screw press showed more variation. Although the
screw press is considered as a cold extraction system, it requires an increase in the
temperature of the tip to obtain the best results. An increase in the temperature produces a
better separation of the oil, which may affect the extraction yield. In some screw presses,
the temperature is difficult to control, and therefore the yield presents greater variations.
The hydraulic press is easier to control, as the only parameters that influence the process
are: the pressure (which can be easily measured by a manometer installed in the press), the
time, and the amount of pistachios used.

Colour

The colour parameters were expressed as L* (colour intensity or lightness), a*
(redness), b* (yellowness), C* (chroma, or intensity of colour), and h* (hue angle). Figure
3 shows the values of L*, b*, C*, and h*, where significant differences between both
extraction methods were found for all the samples. The oil extracted with the screw press
showed lower values of the 4 parameters, indicating darker-greener oils. A similar pattern
has been observed when roasted seeds are used to produce oil (Lee et al., 2004; Park et al.,
2011). As stated above, the screw press requires an increase in the temperature for a correct
oil extraction. It originates the change in the color of the oil to dark, probably due to the
appearance of products from the Maillard reaction, caramelization or phospholipids
degradation Durmaz & Gokmen, 2011; Vaidya & Choe, 2011).

In the case of the oils obtained with the hydraulic press, lower values of L*, b*, C*
and h* were observed when lower quality pistachio samples were used (Figure 3). The
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quality of the pistachios, especially the presence of dark spots in the kernel, is a parameter
that may influence the colour of the oil when a cold extraction system with no increase in
the temperature is used. In this aspect, it is important to make a selection of the pistachios
in order to obtain lighter and more attractive colours in the oil. When the screw press is
used, the effect of the quality of pistachio is hidden due to the appearance of Maillard
reaction products, originating more similar colour in the oils extracted from the different
types of pistachios.

Acidity, Ka7o, Kas2

The acidity, measured as % of oleic acid, and the extinction coefficients K27 and
K232 are parameters used to estimate the quality of the oil. The values obtained for acidity,
K270 and Kz, are shown in Figure 4. Lower values of acidity indicate the freshness of the
samples, the good quality of the oil, and no chemical or enzymatic hydrolysis of
glycerolipids. The highest values of acidity were observed in sample C for both extraction
systems. In regard to the extraction effect, the oils obtained from lower quality pistachios
(B, C) showed significant higher values of acidity when the screw press was used. Indeed,
acidity may be affected by temperature, and thus, the oils obtained with the screw press
present higher proportion of free fatty acids hydrolyzed from the glycerolipids. However,
when high quality pistachios were used (Larnaka, A), the acidity values were similar
independently of the extraction system used. Hence, we cannot clearly exhibit the effect of
temperature on the variations of acidity.

As for the ultraviolet spectrophotometric analysis, it indicates the degree of oil
oxidation, being its values expressed as specific extinction coefficients. The Kasz and Karo
are mainly indicative of the conjugation of dienes and trienes respectively. Figure 4 shows
the values obtained for K270 and Kzs; in the oil samples extracted with the different systems.
The oils extracted with the screw press present higher values of both attributes for all the
samples except for the pistachios of the best quality (Larnaka), where the values are similar.
In addition, differences were also observed depending on the sample analyzed. The highest
values were obtained when the pistachios of the lower quality (B, C) were used to extract
the oil.
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Figure 1. A) Screw press Komet Oil Press CA59G (IBG Monforts Oekotec GmbH & Co.
KG, Mdnchengladbach, Germany). B) Detail of oil extraction with the screw press. C)
Hydraulic press (Hidraulica Dumont S.A., Santiago, Chile). D) Detail of oil extraction with
the hydraulic press.
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Figure 2. Yields of pistachio oil extracted with the screw press and the hydraulic press.
Values represent the average and standard deviation of three replicates. Different letters on
the bars indicate significant differences (p<0.05) among samples (Duncan test)
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Figure 3. Colour characteristics of the pistachio oil samples extracted with the screw press
and the hydraulic press. L*: lightness; b*: yellowness; C*: chroma; h*: hue angle. Values
represent the average and standard deviation of three replicates. Different letters on the bars
indicate significant differences (p<0.05) among samples (Duncan test)
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Figure 4. Acidity and spectrophotometric analysis (Kzzo, and Kas) of pistachio oil samples
extracted with the screw press and the hydraulic press. Values represent the average and

standard deviation of three replicates. Different letters on the bars indicate significant
differences (p<0.05) among samples (Duncan test)
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ABSTRACT

Cabernet Sauvignon and Merlot are the main varieties for red wine grown in the vineyard
Samburesti and they are part of the old and the new assortment of vineyard. Samburegsti vineyard
prestige is due largely of quality of red wines made from two varieties, recognized worldwide for
their ability to give high-class wines. Research conduced in 2010, 2011 and 2012 in the Sdmburesti
vineyard show that some clones of Cabernet Sauvignon and Merlot newly introduced in assortment
have a high capacity to accumulate sugar and polyphenols, the main groups of constituents
responsible foe red wines quality. Combination clone/rootstock has a significant influence on the
main parameters of chemical composition and colour of red produced in the same technology
conditions.

INTRODUCTION

The fame of pleasant peculiarity of Romanian wines is given not only by
extremely high value of some local varieties which have given renown wine centers but
also the most reputable foreign varieties that made famous some other regions and
countries, being grown in Romania give wines often equal or surpassed by the generosity
and the smoothness of their home countries (Popa A. & Dicu C., 2010).

Winegrapes are a climatically sensitive crop whereby quality production is
achieved across a fairly narrow geographic range. In addition, winegrapes are grown
largely in mid-latitude regions that are prone to high climatic variability that drive relatively
large vintage differences in quality and productivity (Jones G.V. 2010).

Samburesti is one of the most famous Romanian vineyards for quality red wines
(Béduca C. et al. 2012). At Sdmburesti, Cabernet Sauvignon, the reddish-brown forest soils,
allow some of the most reputable red wines in Romania (Popa A., 2008).

The Samburesti Cabernet is distinguished from other wines produced from this
variety by an additional force by its robustness and firmness, by his great personality, given
the wealth of compounds involved in the formation of color, aroma and flavor (Macici M.,

1 University of Craiova, Faculty of Agriculture and Horticulture, A. I. Cuza no. 13 street, Craiova, Romania
2 University Ovidius from Constanta, Faculty of Horticulture, Mamaia no. 24 street, Constanta, Romania.

3 Agrovin Product S.R.L., Soseaua Spatarului, nr. 15, Buzau, Romania.
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1996). Its qualities put it on the prestigious place in the hierarchy of Romanian wines
(Cotea V.D. et al., 2003).

Along with Cabernet Sauvignon, Samburesti Merlot, part of traditional assortment
of vineyard contributed to the fame of vineyards (Baduca Cimpeanu C., 2008).

Samburesti Merlot wine is enticing and bears the embodiment of characteristics
due to the variety and vineyard known as favoring the production of high mark red wines
(Cotea D.V. et al. 2003).

MATERIAL AND METHODS

The work has been accomplished on the basis of physico-chemical analyzes
carried out on red wines produced in the years 2010 and 2011 from different clones of
Merlot and Cabernet Sauvignon recently introduced in the new range of vineyard
Samburesti. The wines from this study were obtained at the Faculty of Agriculture and
Horticulture, University of Craiova through micro-winemaking of grapes from the vineyard
Samburesti. Each year, the grapes of different clones of the two varieties were harvested on
the same day, were processed at the same time by the same scheme for winemaking, so the
only difference between them is their own potential quality of each clone, and each
combinations clone / rootstock.

Wines were subject to composition analysis at Oenology Laboratory of the Faculty
of Agriculture and Horticulture 3 months after vinification. Analyzes on phenolic
composition and color structure of the wines were made in the Laboratory of Physico-
chemical analysis of horticultural products from the Faculty of Agriculture and Horticulture
in Craiova, in several stages, in order to track the evolution in time. Combinations clone /
rootstock in the study will be presented along with results.

Vineyards from which the grapes came were established in 2008, which means
that the 2010 wines come from a third year plantation, while the 2011 wines come from a
the first year of production plantation.

RESULTS AND DISCUSSIONS

In the case of Merlot, It has been studied same clones in 2010 as well as in 2011.
These clones are: 181 (grafted on 2 rootstock — 1103P and SO.), 337 and 343. In the case of
Cabernet Sauvignon, It has been some differences between the clones studied in two years
period of time. The data on the chemical composition of Merlot wine are set out in Table 1
and the chemical composition of Cabernet Sauvignon wine are set out in Tables 2 and 3.

The analisys of the chemical composition of the wine shows obvious superiority of
the Merlot clones comparing to Cabernet Sauvignon in terms of alcoholic strength of wines.
Thus, in the case of 2010 wine, the clones obtained from Merlot have, on average, 2% vol,
more alcohol, while in case of 2011 wine the difference is less, an average of 1% by
volume. This is surprising because the traditional assortment of Sdmburesti vineyard,
Cabernet Sauvignon has always been top quality of Merlot. In this case of new clones
planted in 2008, the Merlot has a greater capacity to accumulate sugars, at least for the first
harvest. It is important to note that these differences are not due to delayed harvesting of the
grapes, as in the two-year study material for experiments grapes were harvested almost
simultaneously, on consecutive days, each time clones of Merlot was harvested the day
before those of Cabernet Sauvignon.

Meanwhile, it is noted that the clones of Merlot wines obtained from clone 181
were always more than 14% vol alcohol. Regarding Cabernet Sauvignon wines, it appears
that in 2011 the alcoholic strength was approximately 1% volume higher than 2010, under
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similar climatic conditions. This increase of the most important parameter of composition
can be attributed clearly to the fact that plantation came in bearing, vines have grown and
strengthened, leading to a greater capacity to accumulate sugars. One argument for this is
the fact that in 2011, the wine with the highest alcoholic strength was obtained from a 20
year old plantation, located in Rosulesti point. The wines made from new clones introduced
range of 1-2% alcoholic strength by volume lower, which is an important difference. Most
alcoholic strength of the wine of the new clone is 13.7% volume from clone 685/SQ4, the
same clone from which in 2010 the wine had an alcoholic strength higher by 1 - 1.5% more
volume than the other clones and the only one with more than 13% vol alcohol.

The second parameter analyzed composition is glycerol, the second chemical
constituent of wine, after alcohol in terms of quantity and also the main byproduct of
alcoholic fermentation. Glycerol is an important constituent for the balance of the wine
taste as they participate in the sensation of smoothness and softness of the wine, especially
red wine, which should mitigate the hardness and roughness of tannins, which occur in
abundance in young wines. Analysis of this parameter shows significant differences
between the wines from 2011 and 2010, regardless of the variety and clone. A single clone
of Merlot, 337/1103P, showed a slight decrease in glycerol content in 2011 compared to
2010, the rest were increases of 0.6 to 1.1 g/L clones of Merlot and up 2 g/L Cabernet
Sauvignon clones. Most spectacular growth was recorded at 685/SO, clone of Cabernet
Sauvignon, from 10.8 to 12.8 g/L, given that this clone ethanol content increased only by
0.3 g/L. Large increases were recorded at combinations wines of Cabernet Sauvignon clone
rootstocks 169/SO4 (from 10.2 to 12.1 g/L) and 169/R110 (from 10.1 to 12.0 g/L). The
highest glycerol content was recorded at the 2011 Cabernet Sauvignon wine from old
plantation, 13.2 g/L at an ethanol content of 14.8% vol, also the largest.

Residual sugar content show that for all clones of Merlot, the wines from 2010 are
semidry, with content over 4 g/L, while all the 2011 wines are dry, with content between
3.2 and 3.8 g/L. In the case of Cabernet Sauvignon clones, only 3 wines from 2010 have
had over 6 g/L, the rest of 2010 wines and all of 2011 wines have been dry wines with less
than 4 g/L.

Table 1
The chemical composition of Merlot wines
Clone Alcohol, | Glycerol, | Residual Total Volatile | Free SO,
% vol. g/L sugar, acidity, acidity, mg/L
g/L g/L H,SO4 | g/L acid
acetic
2010|2011 |2010 [2011 2010|2011 |2010 |2011|2010|2011 {2010 |2011
181/1103P|14,3|14,11119[125 |52 | 38 |3,23| 47 10,38/0,36| 16 | 12
181/S04 1421441117128 |88 | 36 |238|51[044/041| 15 | 12
337/1103P| 14,8 13,7 1124|120 | 48 | 35 [249|48|041]040| 12 | 14
343/SO4 140|141 111612471 | 32 |265|46]036]042]| 18 | 15

The next parameter analyzed is the total acidity composition. Analysis of data on
the total acidity of the wines show dramatic increases in clones of Merlot in 2011 compared
to 2010, in some cases taking place even a doubling of values (eg, clones 181/SO,4 from
2.38 to 5.1 g/L H,SO4 and 337/1103P, from 2.49 to 4.8 g/L H;SO4). And clones of
Cabernet Sauvignon wine is noted that in 2010 the total acidity content between 3.41 and
4.18 g / L H2S04 while the 2011 wines the content between 4.5 and 5.3 g/L H,SOa. It is
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important to note that the significant increase in total acidity place in conditions that
increased the alcohol content. This evolution of the composition parameters is explained by
the age and development of vines, which allowed increased physiological and biochemical
processes that led chemically much better grapes came bearing plantation compared with
that contained in the third of existence.
Table 2
The chemical composition of 2010 Cabernet Sauvignon wines

Residual Tot_al Vqlqtile
Clone Alcohol, | Glycerol, sugar acidity, aC|d|t)_/, Free SO;
% vol. g/L gL ' g/L g/L acid mg/L
H2S0O4 acetic
169/Fercal 12,5 10,4 4,8 3,41 0,54 11
169/ SO4 12,0 10,2 4,1 4,11 0,62 14
169/R140 12,1 10,2 6,1 4,16 0,58 12
169/R110 12,0 10,1 2,8 4,08 0,64 16
337/Gravesac 12,6 10,5 6,4 4,18 0,48 10
341/ SO4 12,4 10,3 6,5 3,91 0,51 17
685/ SO4 13,4 10,8 3,8 3,80 0,36 14
685/R110 12,5 10,3 35 3,34 0,42 12

Volatile acidity is the most important indicator of health status and biological
stability of wines. The analysis of data on volatile acidity of wines from Merlot shows that
their values between 0.36 and 0.44 g/L are very good while under Romanian legislation
provides for a maximum of 1.2 g/L acetic acid for red wines under two years, as the case of
these wines. Therefore, these values of volatile acidity, almost 3 times below the upper
limit indicate that all wines are healthy and there is no danger of short and medium-term
biological instability. In addition to the volatile acidity values the organoleptic qualities are
not affected. For the wines of 2011 Cabernet Sauvignon, the volatile acidity is also well
below the limit set by the law of viticulture and wine. On the other hand, for the 2010
wines, only 3 out of 8 samples have values below 0.5 g/l acetic acid, and the two wines
exceed 0.6 g/L acetic acid. For these wines, even if the values are well below the legal
limit, olfactory characteristics begin to be in danger.

In both varieties, some clones are grafted on different rootstocks, resulting in more
clone/rootstock combinations, among which there are differences in the parameter
composition of wine. On Merlot, the two combinations of clone 181 with 1103P and SO4
rootstocks, the differences were small for all the parameters of composition. On the other
hand, the 2010 Cabernet Sauvignon, between the four combinations of clone 169 the
differences were up to 0.5% vol in the alcoholic strength, up to 0.3 g/l to the glycerol
content and up to | to 3.3 g/l residual sugar content. In 2011, the differences were up to
0.4% in alcoholic strength by volume and 0.3 g/l to glycerol content. The largest
differences occurred between the two combinations of clone 685 in 2010 to 0.9% in
alcoholic strength by volume and 0.5 g/l to glycerol content in favor of SO4 rootstock
combinations.

In both varieties, some clones are grafted on different rootstocks, resulting in more
clone/rootstock combinations, among which there are differences in the parameter
composition of wine. On Merlot, the two combinations of clone 181 with 1103P and SO4
rootstocks, the differences were small for all the parameters of composition. On the other
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hand, the 2010 Cabernet Sauvignon, between the four combinations of clone 169 the
differences were up to 0.5% vol in the alcoholic strength, up to 0.3 g/l to the glycerol
content and up to | to 3.3 g/l residual sugar content. In 2011, the differences were up to
0.4% in alcoholic strength by volume and 0.3 g/l to glycerol content.

Table 3
The chemical composition of 2011 Cabernet Sauvignon wines
Residual T_ot_al Vo_Ia_tiIe
Wine Alcohol, | Glycerol, sugar acidity, aC|d|ty_, Free SO;,
% vol. g/ L ol L, o/ L o/ L acid mg/ L
H,SO4 acetic
Rosulesti 14,8 13,2 3,0 45 0,38 12
169/ SO4 13,3 12,1 3,2 5,0 0,42 16
169/R110 13,1 12,0 3,1 4,7 0,36 20
169/Gravesac 13,5 12,4 3,6 52 0,40 15
337/Gravesac 12,8 115 34 53 0,33 22
685/S04 13,7 12,8 35 4,9 0,42 14

The largest differences occurred between the two combinations of clone 685 in
2010 to 0.9% in alcoholic strength by volume and 0.5 g/l to glycerol content in favor of
S04 rootstock combinations.

CONCLUSIONS

The analysis of the chemical composition of wines produced in the years 2010 and
2011 from clones of Cabernet Sauvignon and Merlot of Samburesti vineyard, newly
introduced leads to the following conclusions.

Merlot and Cabernet Sauvignon varieties are part of traditional assortment of
Samburesti vineyard. Currently, there are several clones of the two varieties grafted on
different rootstocks in the structure of newly established plantations.

The chemical composition of wines produced in the years 2010 and 2011 shows
very good composition parameters as for high-class wines. On Merlot, the best results were
obtained from clone 181 and the rootstock SO4, the wines made from these combinations
of clone or the rootstocks detaching from others. For Cabernet Sauvignon, the clone 685
made best worth on SO4 rootstock and clone 169.

Both in 2010 and in 2011, the Merlot clones showed a higher capacity for
accumulation of sugar compared to clones of Cabernet Sauvignon. The alcoholic strength
of wine is higher, on average 2% vol in 2010 and 1 % volume in 2011. These differences
were found in both varieties while harvesting at the same time but harvesting at different
times, the results may change.
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ABSTRACT

Fruit thinning is a major influence on high production next year, extra quality fruit this
year.

The company's apple orchard S.A. Zubresti have been investigated by a combination of fruit
thinning of 10 - 12 and 16 - 18 mm in the central flower of the application of foliar fertilization with
46% Urea N in doses ranging from 0.4 - 1.2%, Polyfeen (19 : 19:19 + 6 elements) at a dose of
0.1%, CaCl 2 at a dosage of 0,5 - 0,7%.

The number of the varietyof Idared fruit research during the years increased from 155
units to 233 units followed by growth until harvest per hectare to 57.2 t in variant with foliar
fertilization with the concentration of 0.6%, 0.9%, 1 2%and more, when the fruit center thinning is
10 to 12 mm in diameter.

INTRODUCTION

Foliar fertilization, chemical and manual fruit thinning are significant contribution,
to maintain physiological balance between growth and fruiting also the quantity and the
quality of fruit. (V. Balan, 2009)

The thinning of trees and the sprinkling of flowers is accomplished during or after
flowering with chemicals that destroy pollen, unfertilized flowers, stigmas and embryo of
seeds from the fruit barely related.

Fruit thinning is the removal of a number of apples than the optimum number of
fruits per tree. The optimal number of apples per tree allows obtaining high yields,
necessary commercial aspect, color characteristic of the variety, taste and flavor appropriate
and also ensures favorable conditions for the formation and differentiation of flowering
buds. (Cimpoies. Gh, 2012)

The number of apples on a fruit tree is optimal if leaves are well-developed 30-50
cm2 or a cross-sectional area of the trunk 5-7 fruits (Babuc V., Rusu. T., 1997).

The thinning apples is realized by chemical and manual thinning.

Hungary uses chemical thinning effect of auxin and ethylene. The most effective are
alpha-and alpha-naphthylacetamide naphthylacetic (Babuc V., 2012).

! Agrarian State University of Moldova, Faculty of Horticulture, 42 Mircesti Street, Chisinau, MD
2049,,Moldavia; v.balan@uasm.md
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The chemical thinning reduces the need of expensive labor force, but also the use
products of polluting chemical thinning. Another disadvantage is that the crown fruit
thinning is uniform.

Hand thinning of fruit is the safest and the most effective method. It provides a
uniform thinning of fruits, and an optimal number of apples. Also it’s not polluting method,
but this method is very thorough, requiring 20-40 days / ha for a short time (Cimpoies Gh,
2012).

The formation in apple harvest takes place over two growing seasons separated by
a period of rest. In the second growing season linking occurs, growth and fruit maturation.
Linking fruit going through the reserve substances accumulated in the tissues of the
previous year because of the trees bloom before the leaves form aces or when they are
poorly developed (Balan V., et al. 2001).

MATERIALS AND METHODS
We studied the interaction of foliar fertilization and fruit thinning, as key
determinants of the quantity and quality of apple fruit.

Table 1
Scheme applying foliar fertilizers apple variety Idared
Nr. The period of effect foliar Foliage fertilizer concentration
fertilization V1f | V2f I V3f | Vaf
Urea 46 %N active substance
1 After bloom (when the 75% where in | water 0.4 0.5 0.6
bloom)
2 When the fruit has the size of one nut | water 0.7 0.8 0.9
(fruit have 10-12 mm in diameter)
3 When the fruit has the size of one | water 1.0 1.1 1.2
walnut  (fruit have 25-30mm in
diameter)
Polyfeed (N19:P19:K19)
4 When fruits has the ripen stage (20- | water 0.1 0.1 0.1
30 July)
Calcium chloride(CaCl2)
5 | With 20-30 days before harvest | water | 05 [ 06 | 07

The influence the study of fruit load thinning processes of growth and fruiting in
apple orchard covered the period of 2011-2012 organized in a apple orchard in SA
"Zubresti" Straseni district. We studied Idared apple variety, grafted on rootstock M 26,
planted in 2003, at a distance of 4 m between rows and 2 m between trees in a row.
Treatments were applied with 46% N urea Concentrate from 0.4% to 1.2% by adjustable
single phase of growth (Tab. 1) when the temperature was 16-180C. Each variant consisted
of four repetitions of each three trees, arranged by randomized block system. Chemical fruit
thinning was achieved when the central fruit has 10-12 mm in diameter (Tab 2) the
preparation Bioprzerzedzacz 060SL is consuming 0.075% by 7.5 ml per 10 liters of water
for 12 trees and 1000 I solution per hectare respectively.
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The hand thinning of fruit is usually made in June until July 5 to 10 that is no later
than 30 days after the bound. This thinning has a role in improving fruit size and quality.
Thinning is leaving one fruit inflorescence 10-15 cm from each other. Remove the first
small fruit, deformities, diseases and then to normal attack.

The stabilities for each tree harvest is separate from the production weighing 24
trees and making the arithmetic mean. The average weight of the fruit is determined by
weighing with a balance of the 100 apples, which are both formed and the degree of
maturity.

The experiment was mounted on the plane of rotation in accordance with the
method of organizing experiences factorial (foliar fertilization, thinning chemical and
mixed manually fruit) and included variants with the following scheme for the use of foliar

Table 2
Fruit thinning methods.

Variant Fruit thinning methods

V1, (control) Untreated.

Managing chemicals when the  fruit diameter central
inflorescence is 10-12 mm.

Managing chemicals when fruit diameter of the central
V3 (chemical thinning | inflorescence is 10-12 mm. Fruit thinning is performed
+ manual thinning). manually by physiological fall when the fruits have 16-18 mm
in diameter.

Fruit thinning is performed manually by physiological fall
when the fruits have 16-18 mm in diameter.

Vo, (chemical thinning).

V4 (manual thinning).

fertilizers and methods of thinning the fruit: V1 (V1f + V1R), V2 (V1f + V2R) V3 (V1f +
V3r) V4 (V1f + V4R), V5 (V2F + V1R) V6 (V2F + V2R) V7 (V2F + V3r) V8 (V2F +
V4R) V9 (V3f + V1IR) , V10 (V3f + V2R) V11 (V3f + V3r) V12 (V3f + V4R) V13 (V4T +
V1R) V14 (VA4f + V2R) V15 (VAT + V3r) V16 (V4Af + V4R);

RESULTS AND DISCUSSIONS

In 2011 the number of fruit per cultivar Idared was included in a range of 115 units
in version V 3f - 4r and 186 units in version V3f -1r.

The fruit number in 2012 increased in all variants. The smallest increase was
recorded in control with an increase of 29 units and fruit was 184 and the highest increase
was recorded in the variant V 4f-1r with 233 units with an increase of more than 38 units in
2011. A significant increase was recorded without fertilization and fruit thinning where no
fruit has greatly increased from 20 units with manual fruit thinning V 1f-4r and amounted
to 36 units to 200 units invariant VV1f - 2r with chemical thinning fruit and constituted 202
units.

In under variants with foliar fertilization notice that the number of fruit is lower
than the version where only fertilization foliar applied urea 46% N as planned experience, it
is because influence thinning load bearing trees by applying the three methods of thinning
fruits that are chemical thinning, mixed fruit and manual.

Even if the number of remaining fruit is the same as in the control, they are more
qualitative due to the application of foliar fertilization increases leaf area needed to develop
fruit from the tree.
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The biggest difference between variants of fertilization and thinning fruit is
variable V 3f where the sub-variants with manual fruit thinning V 3f-4r joined 167units.

The difference between the control V 1f - 1r and variants thinning and without
foliar fertilization is 28% but the difference between thinning without fertilization variants
is less than 1.2% of the variants V 1f - 1f 2r and variant V - 3r 4 3% of variants V 1f - 2r
and manual fruit thinning variant \V 1f - 4r.

In 2012, the fruit weight increased in all variants studied.

The variants without fertilization and fruit thinning, fruit weight is between 180 g
chemical fruit thinning version and 188 g version with manual thinning fruit.

250 -

200 A - —

150 A

units

HYear 2011
100 4 Year 2012

50 1

n - am __mm _mm _mm __m _mm _am _mm _am _am _mm _mm g

V1 V2 V3 v4 v5 Ve V7 V8 V9 VIO V11 V12 V13 V14 V15 V16

Variant

Figure 1. The number of fruit per cultivar Idared apple trees by thinning fruit and
foliar fertilization with mineral fertilizer application, pieces.
(Rootstock M26, 4x2m planting distance, trees age 8-9 years, SA "Zubresti")

The variable V 2f where the concentration of urea applied is 46% N 0.4%, 0.7%,
1.0%, mean fruit weight was 152 g, but the foliar fertilization beside the normalization with
the application of the load bearing, greatly increased fruit weight of 197 g fruit chemical
thinning with 200 g under variants V 2f-3r and V 2f-4r where applied mixed fruit thinning
and thinning manual.

The highest fruit weight was recorded version V 4f-1r where the Urea 46% N
concentration is 0.6%, 0.9%, 1.2% with 158 g. In under variants where to apply thinning
fruit weight is 230 g in the chemical thinning fruit with the lowest fruit weight was
recorded without thinning the fruit 215g.
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Figure 2. The weight of fruit from the cultivar Idared apple trees by thinning fruit
and foliar fertilization with mineral fertilizer application, g., (Rootstock M26, 4x2m
planting distance, trees age 8-9 years, SA "Zubresti")
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Figure 3. The production of fruit by thinning Idared variety of fruits and application of
foliar fertilization with mineral fertilizers, t / ha.
(Rootstock M26, 4x2m planting distance, trees age 8-9 years, SA "Zubresti")
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The fruit production per hectare is determined by the amount of fruit on a tree, so
the least amount of fruits was recorded in the control to 29.9 t / ha and the highest in
version V2r - 4 57.2t / ha.

The fruit harvest variants of foliar fertilization without thinning fruit increases
with a concentration of Urea 46% N applied as in variant \V2f -1r fruit harvest was 38.4 t /
ha then V4f-1r variant where the concentration of fertilizer is a maximum of 0.6%, 0.9%,
1.2% fruit crops was 46.0 t / ha.

In all variants yield is higher than in variants without fertilization and fruit
thinning. In the variant with manual fruit thinning and fertilization with urea 46% N V 1f -
4r fruit harvest is 47.0 t / ha, chemical fruit thinning variant V 1f-2r harvest in 2012 was
45.4t/ ha.

In 2011 - 2012 the lowest crop per hectare was recorded in the control V 1f-1r
without fertilization and fruit thinning 24.5 t / ha, and the largest in variant VVAf -2r 498t/
ha.

CONCLUSIONS

The value of fruit depends largely on: Administration fertilizers Urea 46% as
active substance polyfeed (N19: P19: K19) and calcium chloride (CaCl2) that contribute to
increase the fruit yield.

The fruit thinning has also a great importance on the quantity of the production of
apples. The highest yield per unit area was recorded in the V14 version with 57.70 tons
hectare where the foliar fertilization was applied at a concentration of 0.6% -1.2% in the
growing phase and chemical fruit thinning stage 10 -12 mm of the central fruit blossom,
and the lowest yield was recorded in control V1 which did not apply any method of
thinning.

The foliar fertilization and the thinning fruits are valuable agronomic processes,
which determine the quantity of the production scheduled for harvest as well as stability in
the future.
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ABSTRACT

In recent years, Feteasca neagra 6 St., Pinot noir 3 St., Cabernet Sauvignon 131 St.,
Feteasca alba 97 St., Feteasca regala 72 St. grapevine clones, have been officially released and
recommended for propagation, at a commercial level, in the Stefanesti vineyard. The comparative
analyses on the maturation degree of the cuttings collected both from the field and from the
greenhouse showed the qualitative superiority of the biological material grown in the safe conditions
of the greenhouse (Go grapevine initial planting material). The total water content ranged between
46% (field) and 52% (greenhouse) in the red wine varieties, and the total carbohydrates content
(soluble sugar and starch) was between 11% (field) and 14% (greenhouse). In the white wines
varieties, the same indicators registered similar values for the water content in the woody tissue of
the material grown in the depositary greenhouse but it was low in the material collected in the field.

INTRODUCTION

As part of the national program for producing the grapevine propagating material,
the current research undertaken in the NRDIBH Stefanesti-Arges gives a great importance
to the plants obtained through the virus elimination techniques and maintained in the
depository greenhouse the biological category of Go Initial material , the only institution in
the country that undertook this type of activity since 1988 (Buciumeanu et al., 2003, Visoiu
et al., 2006). Clones, quite recently approved and proposed for propagation and production
expansion in the Stefanesti vineyard, were selected to be studied and analysed (Feteasca
neagra 6 St., Pinot noir 3 St., Cabernet Sauvignon 131 St., Feteasca alba 97 St., Feteasca
regala 72 St.).

Observations and measurements were performed to highlight the influence of the
culture conditions in the depositary greenhouse on the maturation of the woody tissue, in
comparison to the breeder’s material grown in the vineyard. The obtained biochemical
indicators were essential for the qualitative assessment of the propagation material. The
assessment of the degree of maturation of the canes was performed through biochemical
tests, by determining the total water and the total carbohydrates (soluble sugar and starch)
content in the wood.

! National Research Development Institute for Biotechnology in Horticulture Stefanesti, Bucharest Avenue no. 37,
PC 117713, Arges, ROMANIA, tel./fax: +40248 266 814, cabej2003@yahoo.fr
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MATERIAL AND METHODS

After their approval, the clones of Feteasca neagra 6 St., Pinot noir 3 St., Cabernet
Sauvignon 131 St., Feteasca alba 97 St., Feteasca regala 72 St., selected for these study and
analysis, were included in the program for obtaining and certifying the grapevine
propagating material, as required by the legislation in force. Observations and
measurements were performed on the degree of maturation of the canes both in the growing
conditions of the depositary greenhouse and in the vineyard (fig.1la+b).

a-Depositary reenhouse (Go Initial material)
Figurel. The biological material- original

The assessment of the maturation degree of the canes was performed by
determining the bound water, total water, soluble sugar and starch contents in the wood
immediately after the leaf fall.

The samples to be analyzed were composed of fragments of cane (including nodes
and internodes) taken on the entire length of the cane. The basic, middle and top parts of the
cane were analyzed separately, the end result being the average of the three measurements.

The measurement of the water content in the wood involved several working
stages. In order to assess the free water content, the plant material was dried at 40°C up to
a constant weight, and to determine the total water content, the plant material was dried at
the temperature of 105°C.

The measurement of the soluble sugars and starch in the woody tissue was done
using the colorimetric method with anthrone. The results were expressed in percentage
glucose of dry matter (Scott and Melvin, 1953).

RESULTS AND DISCUSSIONS

The wood maturation marks the transition of the grapevine from the active to the
dormant period, transition that occurs when the air average temperature falls below 10°C, as
a process influenced by the environmental factors.

The woody tissue maturation corresponds to the period when the total sugar
reached a maximum value and its degree of variation is depending on the vigour of the
grapevine variety, loads of fruit, and growing conditions etc. The sugars are very important
substances for plants, as major energy substances. The reserve substances such as the
sugars are easily used by the cells and tissues to ensure the energy necessary to their
physiological processes (Burzo et al., 1999).
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The comparative analysis of the maturation process in the biological material
revealed a high accumulation of the total carbohydrates in the woody tissues of the
grapevine varieties grown in the depository greenhouse (Fig. 2 a+d; Fig. 3 a+f).

Biotal
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Biotalcarbohydrates
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c d

Figure 2. Biochemical indicators of woody material belonging to the two
investigated white grapevine varieties

In the case of the Feteasca regala 72 St., Feteasca neagra 6 St., Cabernet
Sauvignon 131 St., and Pinot noir 3 St. genotypes, the increased content of the total
carbohydrates was the response of the higher significant translocation of the soluble sugars
from the leaf towards the shoot in the depositary greenhouse. Unexpected results were
obtained with Feteasca alba 97 St. clone, in which the soluble sugars content was constant
in both culture conditions (6%). A high content of sugars were found with Feteasca regala
72 St (8%) and Feteasca neagra 6 St (9%) varieties. Under optimal conditions in the
depositary greenhouse, the starch accumulation reached 9% with Pinot noir 3 St. and 10%
with Feteasca alba 97 St. The main characteristics for plant material from the depository
greenhouse were: an earlier start of the shoots maturation with one month, and a longer
period for woody tissue maturation in comparison to vineyard conditions.

It is highlighted that, per total carbohydrates, all the clones studied in greenhouse
conditions accumulated higher amounts of reserve substances (14% - Cabernet Sauvignon
131 St. and Pinot noir 3 St., 15% - Feteasca regala 72 St. 16% - Feteasca alba 97 St. and
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Figure 3. Biochemical indicators in woody material belonging to red grapevine
varieties investigated
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Feteasca neagra 6 St.). The same clones grown in the vineyard accumulated lower amounts
of total carbohydrates with 11-12%.

The variation of the water content in the grapevine shoots, in direct correlation
with that of the dry matter content, is one of the most characteristic features of the
grapevine maturation.

Along with the dry matter accumulation during the cutting of the wood, there is a
decrease in the water content in the grapevine shoots.

The measurements on the total water content (free water and bound water) in the
studied clones highlight values of this indicator varied between 50 and 54% in the plants
grown in the depositary greenhouse and between 42 and 47% in those grown in the
vineyard.

The variation of the total water content is due, in fact, to the different free water
content of the wood taken from different culture media.

The bound water content remains almost constant (2-3%) regardless of the culture
conditions, while the amount of free water, acting as solvent and carrier of substances
accumulated in the plant, varies with genotype and culture conditions.

Regarding the representation of other chemical compounds present in the wood
tissue (lignin, cellulose, phenolic compounds etc.) having a lower importance in assessing
the quality of the propagating material, it is noted that, in the vineyard conditions, they are
in a higher proportion (28-31%) compared with those in the depositary greenhouse (14-
19%).

This difference can be explained by the influence of the higher ambient
temperatures in the greenhouse, which could slow down the process of biosynthesis of
these compounds in the intermediary metabolism.

As a whole, the obtained results proved the superiority of the quality of wood in
all the grapevine clones grown in the depositary greenhouse.

CONCLUSIONS

- The biochemical analyses performed on grapevine biological material collected from
Feteasca neagra 6 St., Pinot noir 3 St., Cabernet Sauvignon 131 St., Feteasca regala 72 St.
clones maintained in the greenhouse depositary proved the superior quality of wood
material from G biological category, being under standards in force;

- All the studied clones from greenhouse conditions accumulated higher amounts of
reserve substances, between 14 and 16%, in comparison to plant material harvested from
vineyards which accumulated only 11-12%;

- The higher values of the total water content (free water and bound water) in canes
harvested from greenhouse depository is a guaranty for a better viability of buds used for
propagation, in comparison to vineyards plant material used for the same purpose.
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ABSTRACT

Food safety has become a component of food quality and arises from the need to protect
consumers. This means that products to be sold, must be safe. In the wines bottling technology can be
applied a HACCP system which allows the identification of the key elements from this process.
HACCP is the abbreviation for the English expression “Hazard Analysis and Critical Control
Points”. Using the HACCP System, we tried to identify the microbiological, chemical and physical
hazards existing in the bottled wines technology and storage, in order to indicate the CCP for the
hygienic quality of the products. During the bottled technology, there are factors which can affect the
wines safety. Our studies formulate the good hygiene requirements and work procedures that have to
be fulfilled by each company specialized in the wines bottled. In order to keep under control the
bottled wines technology was identified CCP-1: Presence of glass shards inside the bottle. We hope
that our researches results may help the economic agents having activity in the bottling of wines.

INTRODUCTION

“The crisis is what makes us open our eyes, is a feature of human nature. The
transition process involves a deep crisis caused by the changes. So, open eyes to ensure
quality and food safety, if we want to live decently”, said the great calitolog J. Juran
(1999). HACCP, is an acronym derived from Enghlish“Hazard Analysis and Critical
Control Points” and this is a systematic method to identify, assess and control significant
hazards associated with food of plant and animal origin (Pardo, et al., 2005).

Hygienic-sanitary quality is the essential condition for a food to be consumed by
humans (Chira, 2005). Ever, consumers want the food at their disposal to be safe in terms
of hygiene and sanitary so as not to cause illness (Mencinicopschi &Raba 2005). Hygienic
quality (harmless) is influenced by: microorganisms and parasites; pollution by antibiotic
residues in animal products, food additives, heavy metals, pesticides, organic substances
(dioxins) and - other toxic substances like allergenic, cyanogen, antimetabolites, etc.; -
natural induced toxicity by: toxic plants, mycotoxins, etc. (Pardo, 2005).

The wines resulted from white or black grapes can contain mycotoxins, pesticides
and heavy metals residues in very dangerous quantities to human health. If these analyzes

1 University Ovidius from Constanta, Faculty of Horticulture, Mamaia no. 24 street, Constanta, Romania.
2 University of Craiova, Faculty of Agriculture and Horticulture, A. 1. Cuza no. 13 street, Craiova, Romania.
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were not made for the grapes, it is imperative to make from must or from wine before
bottling.

During the technological process of bottling, the hygiene rules should be
respected, for does not lead to loss of hygienic quality of the product.

Food safety management systems like 1SO 22000:2005 and Hazard Analysis and
Critical Control Point (HACCP) can assure safety wines bottling by preventing potential
hazard at source points of the process. Using the HACCP System, we tried to identifie the
microbiological, chemical and physical hazards existing in the bottled wines technology
and storage, in order to indicate the CCPs (Critical Control Points) for the hygienic quality
of the products.

MATERIAL AND METHODS

The studies were developed on the bottling technological process of wines,
according the flow diagram described in figure 1. For each step of the process was
performed the risk analysis, in order to identify the chemical, physical and biological
hazards correlated to the product and process and also the preventive actions and control
measures which are necessary to keep under control these hazards. In order to establish the
Critical Control Points in all steps of the technological wines bottling (table 1), where it’s
possible to implement specific control measures regarding food safety, was applied the
CCP decision tree (recommended by Codex). The control of each CCP, according HACCP
principles are planned in the document named the HACCP plan (table 3).

The establishing and the implementation of the control measures are shown by
specific records. All researches and observations were made in a private wine cellar with its
own bottling line. The wine transferred to bottling is accompanied by analysis bulletin.

RESULTS AND DISCUSSIONS

Bottling of wines is usually done in cellar with bottling machines.

The first step in bottling consists in receiving and temporary storing of the wines
and auxiliary materials (bottles, corks, labels, boxes, pallets, etc.).

First time the bottles are washed, then rinsed. Then the bottles are filled with wine,
are corked, are put capsules, labeled, packaged, stored and then will be sent for the selling.
Glass bottle is the place where the wine remains, whether is destined for immediate
consumption (for young wines) or for aging. In figure 1, is presented the flow diagram of
wines bottling line which includes ten steps.

By using the CCP decision tree established by Codex Alimentarius (table 2), is
presented only one CCP identified, which is focused to keep under the control the bottles
washed. It also could be consider CCP, the step 10- Storage - Delivery inadequate, but this
phase does not affect the hygienic-sanitary quality of the product but its commercial quality
and may leads to important economic loss for the company.

The HACCP Plan (table 3) is one of the most important document from food
safety management system, which contain the mainly information necessary in order to
implement the control measures and keep under control the identified CCPs.

CONCLUSIONS
The HACCP system implemented in any company with the wines bottling activity,
is a preventive self-control, whose principles can be applied to all food producing sectors;
HACCP prevention methods, is not a methods based on the final product control
(which may affect consumer’s health and may lead to important economic loss).
Our studies formulate the good hygiene requirements and work procedures that
have to be fulfilled by each company specialized in the wines bottled.
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In order to keep under control the bottled wines technology was identified one
CCP, which is focused to keep under control the “presence of glass shards inside the
bottle”.

The implementation of HACCP is a benefit for all the wines producing companies,
to increase consumer confidence in the wines selling on the markets; in other words the
company, "sell" with its wines and "trust"”, which will cause a customers return who will
truly appreciate the quality and safety of the bottled wines.
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1. Reception sent from the cellar wines for bottling

A 4

2. Reception and storage of auxiliary materials
(bottles, corks, labels, boxes, pallets, etc)

A 4
3. Bottled product storage in buffer tank

!

4, Sterile filtration

A 4
5. Washing bottles

A 4

6. Control bottles washed- CCP-1

A 4
7. Bottling of wine

A 4
8. Sealing bottles with cork

A 4
9. Hoodihg, labeling, packing

A 4
10. Storage-Delivery

Figure 1. Flow diagram - the bottling technological process of wines
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Table 1

Hazard analysis in bottling technology of wines

Process step

Hazard

Preventive actions/Control measures

1. Reception sent
from the cellar wines
for bottling

*B-unidentified

*C-unidentified

*F-unidentified

2. Reception and
storage of auxiliary
materials

*B-unidentified

*C-unidentified

*E-unidentified

3. Bottled product
storage in buffer tank

*B-microbial
contamination

Basin cleaning before storage.
Microbiological control. GHP measures.

*C-unidentified

*F- Overcome pressure
or low flow

Pressure control and flow. Personal training.

4, Sterile filtration

*B- microbial
contamination

Cleaning pipelines, facilities and equipment
according with the procedures. Filter control.

*C-unidentified

*F-unidentified

5. Washing bottles

*B- microbial
contamination

Microbiological analysis of water used to
wash and treat it. Personal training. GHP
measures.

*C - chemical residues

Water alkalinity control and correction.
Control of lye concentration in wash water.
Personal training.

*F - mineral residues

Determination of water hardness correction.

6. Control bottles
washed

*B-unidentified

*C-unidentified

*F- shards of glass
inside

Visual inspection (defectoscopy). Select

suppliers. Personal training.

7. Bottling of wine

*B- Contamination with
yeast, bacteria

Cleaning pipelines, facilities and equipment
according to the instructions. Microbiological
analysis. Personal training. GHP measures.

*B-unidentified

*C-unidentified

8. Sealing bottles
with cork

*B- microbial
contamination

The reception quality of the corks under the
instruction of work. Personal training.

*C - Transmission of
taste and smell of cork

Cleaning programme for equipments. The
quality reception of the corks under the
instruction of work. Select suppliers.
Operators training.

*F-Fragments cork or
plastic

Defectoscopy. Maintenance. Monitoring.
Personnel training

9. Hoodihg, labeling,
packing

*B-unidentified

*C-unidentified

*E-unidentified

10. Storage-Delivery

*B-unidentified

*C-unidentified

*F-Storage and Delivery
inadequate

Storage parameters control. Shipping in
optimal conditions. Cleaning programme for
the vehicles. Personnel training.

*B= biohazard; *C= chemical hazard; *F= physical hazard
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CCP determination during processing (in according with decision tree)

Table 2

Decision tree questions
Q1- there Q2- stage is Q3- there is | Q4-cana
are specially the later stage to
Prs(?[(e:ess Hazard preventive designed for | possibility of | eliminate a %:P'
P measures to | eliminating/ | contamina- potential '
prevent the reducing the | tion due to a | hazard
risk of possibilities potential identified / to
identified of hazard  till | reduce
hazards? developinga | the possibility the
potential acceptable occurrence of
hazard? level? a potential
hazard to an
acceptable
level?
6. Control | shards of
bottles glass inside yes yes - - CCP
washed -1
Table 3
HACCP PLAN for bottling line
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ABSTRACT

The aim of the research was to establish the organically optimum doses of fertilizers which
must be applied to carrot culture in organically system correlated with the obtaining of a superior
quality and quantity. For that in 2012 was made an experience at which the organically doses applied
had six degrees, respectively 2, 4 and 6 kg cow manure/m? and 2, 3 and 4 chicken manure/m2. The
experiment was made in the Vegetable Department of University of Agricultural Sciences and
Veterinary Medicine Bucharest in an unprotected solarium with a 120 m? surface. Biological material
used was Belgrad F1 carrot. During the growing of cultivated plants were made periodical analyses
regarding maintaining the technological works needed and to respect the interdiction of use of
chemical fertilizers and pesticides. The highest carrot roots were obtained at variants 2 and 3
fertilized with 6 and 8 kg cow manure/m?.

INTRODUCTION

Organically agriculture is an alternative of usual modern practice of agriculture, an
intensive one and which have the principal objective to obtain agro food products with a
high content of biological active substances, so that do not negatively influence the human
health and environment. That practice have the objective to increase soil organic matter
using natural organic fertilizers (manure, compost, green fertilizers) and is an important
sector for Romania which have a lot of development opportunities and is a tool in the
conservation of nature and revitalization of rural space (Council Regulation (EEC)
nr.2092/91, Order 721 of 26 September 2003).

From the characteristics of agro food products which must be strictly verified are the
nitrates, phosphorus, potassium, heavy metals and pesticides contents (Emergency
Ordinance No. 34 of 17 April 2000, which defines the characteristics of organic production,
Norms for the application of the Emergency Ordinance No. 34 of 17 April 2000 on organic
products).

The aim of the research was to establish the optimum doses of organically
fertilizers correlated with establishing the quality and quantity obtain at some vegetables
cultivated in organically system.

! University of Agricultural Sciences and Veterinary Medicine Bucharest, Marasti 59, sect. 1, 011464, Bucharest,
Romania, e-mail neatag@yahoo.com
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MATERIAL AND METHODS

The experience was realized in the Vegetable Departments from USAMV-
Bucharest, on an unprotected solarium, with a 120m? surface. The incorporation of the
organically fertilizers was made in six doses respectively 4, 6 and 8 kg cow manure/m? and
2, 3 and 4 chicken manure/m? , in the same time with the preparation of the soil and at the
beginning of the culture. Every variant had 10m?, total surface.

The Belgrad F1 carrot was sown at 16 March 2012 and the rice was at 2 April
2012. During the development of cultivated plants were made periodical verifications
regarding the technological chains necessary to apply.

During the vegetation period were applied the nursery practices from the culture
technology and the first weed out was at 11 May 2012 and the second at 8 June 2012, when
the roots had the caliber of a pencil. The harvest was made at 120 days from the rise at the
13 July 2012. At the harvest were made biometrical measurements, agrochemical and
biochemical characteristics which could characterize the quality and quantity of the obtain
crop.

The analyses made were agrochemical ones regarding nitrates, phosphorus and
potassium and heavy metals. The analyses methodology used was the standard one
respectively STAS 11581-83 for nitrates, phosphorus and potassium unmethabolised forms
were determined by the extraction with acetic acid and photo colorimetric determination for
phosphorus and flam photometric method for potassium.

Heavy metals were obtained with humid mineralization and spectrophotometer
determination.

Biochemical characteristics analyzed were vitamin C (iodometric method), acidity
(volumetric method with NaOH 0,01n) and sugar (Abbe method).

The crop was registered and the statistical interpretation was made.

RESULTS AND DISCUSSIONS

At the beginning of the experience, a soil sample was made from the solarium and
there were determined the principal agrochemical indicators: pH, soluble salts, macro
elements contents and heavy metals contents and pesticides, which could affect the crop
quality. The results obtained showed a soil with a middle content of nitrogen, low contents
of phosphorus and potassium (table 1).

Heavy metals contents were in normal limits because the soils of our country had
Cu element in normal limits of 50ppm, Zn between 100-300ppm, Pb-20ppm and Cd
between 3-5ppm. The pesticides contents is low (table 2).

Tablel
The analyze of agrochemical indices at the beginning of culture
Specification pH Soluble salts Content, ppm
% N-NH4* N-NO3z P-PO4* K*
Soil 6.20 0.065 2.8 27.3 29.3 102
Table 2

The analyze of heavy metals at the beginning of culture

Specification

Heavy metals content, ppm

Pesticides content, pg/kg

Cu

Zn

Pb

Cd

DDT

HCH

Soil

27.3

76.2

5.6

0.13

undetectable

undetectable

To know the contents of nitrogen, phosphorus and potassium, which were applied
in soil with organically fertilizers there, were analyzed organically fertilizers used (table 3).
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Table3
The analyses of organically fertilizers used in experience

No Specification N% | P% K%
1 Cow manure 0.61 | 0.17 | 0.59
2 Chicken manure 1.12 | 0.87 | 0.35
Table 4
The measurements of carrots
Variant Medium values
L (mm) | ®(mm) | Weight (g/plants)
Harvest at intermediary stage of vegetation (carrots with the dimension of a pencil)
—08.06.2012-
L Dif. +/- | ®(mm) | Dif. | g/plant | Relative
(mm) +/- values %
1 Ct 115.50 - 13.63 - 6.68 100.00
2 | V1-4 kg cow manure 152.66 | +37.16 15.16 | +1.53 | 6.88 102.99
/m?
3| V2-6 kg cow manure 147.33 | +31.83 18.10 | +4.47 | 13.43 201.04
/m?
4 V3-8 kg cm*/m? 164.16 | +48.66 17.38 | +3.75 | 10.17 152.24
5 V4 -2 kg chm**/m? 130.33 | +14.83 15.08 | +145| 7.31 109.43
6 V5-3 kg chm **/m? 13150 | +16.0 16.46 | +2.83 | 9.81 146.85
7 V6-4 kg chm **/m? 142.66 | +27.16 1533 | +1.70 | 7.95 119.01
Final harvest — 13.07.2012 -
L Dif. +/- | ®(mm) | Dif. | g/plant | Relative
(mm) +/- values %
1 Ct 178.3 - 7.60 - 15.48 100.00
2 V1-4 kg cm*/m? 178.1 -0.2 859 | +0.99 | 14.95 96.57
3 V2-6 kg cm*/m? 212.5 +34.2 10.25 | +2.65 | 24.27 156.78
4 V3-8 kg cm*/m? 239.5 +61.2 12.84 | +5.24 | 33.19 214.40
5 V4 -2 kg chm **/m? 232.1 +53.8 13.02 | +5.42 | 21.96 141.86
6 V5-3 kg chm **/m? 234.5 +56.2 1090 | +3.3 | 28.80 186.04
7 V6-4 kg chm **/m? 233.6 +55.3 1050 | +2.9 | 31.19 201.48

*Cow manure-cm
**chicken manure - chm

Biometrical measurements regarding the development of carrot plants shows the
influence of nutritive elements contents of soil upon the diameter of carrot and on the
length of carrots (table 4) and on the quantity of crop g/plant.

At the intermediary faze of vegetable culture, the lengths of carrots (mm) vary
between 115.5mm at control and 164.16mm at variant 3 fertilized with 8kg cow manure
/m2, The effect of organically fertilizers could be shown on the medium length of carrot
because the values of control were under the values of other experimental variants fertilized
with cow and chicken manures. The same thing was observed also in the case of medium
diameter of the carrots which were between 13.63mm at control and 18.10mm at variant 2
fertilized with 4kg cow manure /m?2.

From the results could be observed that the fertilization with cow manure
favorable influenced the development of carrots in diameter and lengths in variants 1, 2, 3.

49




These variants are over the variants fertilized with chicken manure.

The medium weights at the pencil dimension of carrots varied between 6.68g/roots
at control and 13.43g/root at variant 2 fertilized with 4kg cow manure /m?. It could be
observed that the weights carrots were obtained at variant 2 and 3 fertilized with 6 and 8kg
cow manure /m?.

At final harvest at 13 July 2012, the medium lengths of carrots registered values
between 178.1mm and 239.5mm. The medium lengths of roots were over the control value
(178.3mm) with the exception of variant fertilized with 4kg cow manure /m? (178.1mm)
and the longest carrots were at variant fertilized with 8kg cow manure /m? (239.5mm).

The medium diameter of roots at final harvest varied between 7.6mm at control
and 13.02mm at variant 4 fertilized with 2 chicken manure/m2. At all variants, the medium
diameter of carrot roots was over the medium diameter from control variant.

The medium weight of carrots varied between 14.95g/root at variant? fertilized
with 4kg cow manure /m? and 13.19mm at V3 fertilized with 8kg cow manure /m?.

The analyses regarding the carrots quality for consume were presented in next
table (table 5).

Table 5
Contents of nutritive elements unmethabolised form from carrot
. Content(ppm)
Variant NOs | P-PO& | K"
Harvest at intermediar stage of vegetation (carrots with the dimension of a pencil)
—08.06.2012-
1 | Ct 115 64.4 2020
2 | V1-4 kg cow manure /m? 117 108.0 2300
3 | V2-6 kg cow manure /m? 151 110.0 2220
4 | V3-8 kg cow manure /m? 126 92.8 2140
5 | V4 -2 kg chichen manure /m? 154 86.8 1860
6 | V5-3 kg chichen manure /m? 158 71.2 2060
7 | V6-4 kg chichen manure /m? 173 64.8 2100
Final harvest — 13.07.2012 -
1 | Ct 141 313.6 2340
2 | V1-4 kg cow manure /m? 107 385.2 2980
3 | V2-6 kg cow manure /m? 167 387.6 3440
4 | V3-8 kg cow manure /m? 187 312.8 2220
5 | V4 -2 kg chichen manure /m? 183 292.4 2660
6 | V5-3 kg chichen manure /m? 166 298.8 1880
7 | V6-4 kg chichen manure /m? 308 176.8 1600

The nitrates presents a restricted factor for quality, carrot as specie which
accumulates nitrates in the roots and high quantities of that component in human eat could
cause health problems, especially at child and old persons.

The nitrates absorption had a high intensity from the intermediary faze of analyze,
the contents in nitrates varied between 115ppm at control to 173ppm at V6 fertilized with 4
chicken manure/m?. The level of nitrates in carrots were under the admissible limits
presented by the scientific literature, a 400ppm content.

At final harvest the nitrates content in carrots had values between 107ppm in
variant 1 fertilized with 4kg cow manure /m? and 308ppm at variant 6 fertilized with 4
chicken manure/m?. In that faze the content was high but the fertilization with organically
fertilizers determined the methabolization of nitrates in protein and so the nitrates contents
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were under the admissible value presented by the ,,Order no.1 from 3 January 2002 for
fresh vegetables and fruits” respectively 400ppm.

Carrots accumulated nitrates in the central cylinder and the quantities increase with
the vegetation period correlated with the nitrates quantities from the soil. The accumulation
rate in plants increase at the high values of soil nitrogen, so it is necessary an equilibrate
fertilization with organically fertilizers.

The phosphorus content of carrot in the intermediary faze of harvest varied
between 64.4ppm (control) and 110.0ppm at variant 2 fertilized with 6 kg cow manure /m?2,

Till at final harvest the absorption of phosphorus was intensify, the phosphorus
content varied between 176.8ppm at variant 6 and 387.6ppm at variant 2.

Potassium accumulation in the intermediary period of harvest was realized in the
limits of values between 1860ppm at variant4 and 2300ppm at variant 1.

At final stage the accumulation of potassium presented values between 1880ppm
at variant 5 and 3440ppm at variant 2, the potassium content was high at the two stages of
harvest, which influence the period of maintenance of carrots.

At final stage of harvest there were made also biochemical analyses regarding
sugar, vitamin C and acidity contents. Sugar contents was slightly influence by the
fertilization system, the values of that indicator been a characteristic of the specie and
varied in small limits between 5.468% at control and 5.843% at variant 2.

Vitamin C values were low because the variability of those characteristics was
between 0.015 and 0.025me/100g fresh material. The acidity values were low with
variability between 0.1013% at variant 6 and 0.1519% at variant 2.

Table 6

Biochemical characteristics of carrots at final harvest

Sugar Vitamin C Acidy
Variant % me/100g fresh %
matter.
1 Ct 5.468 0.015 0.1157
2 V1-4 kg cow manure /m? 5.531 0.0225 0.1447
3 V2-6 kg cow manure /m? 5.843 0.015 0.1519
4 V3-8 kg cow manure /m? 5.593 0.025 0.1302
5 V4 -2 kg chichen manure /m? 5.718 0.015 0.1447
6 V5-3 kg chichen manure /m? 5.781 0.0225 0.1302
7 V6-4 kg chichen manure /m? 5.593 0.0225 0.1013
Table 7
Heavy metals contents from carrot at 13.07.2009
Variant Content , ppm
Cu Zn Pb Cd

Ct 4.2 11.2 Trace -

V1 3.7 10.9 - -

V2 4.6 10.3 - -

V3 3.9 9.6 - -

V4 4.1 11.2 - -

V5 3.8 9.3 - -

V6 4.2 10.6 Trace -

The analyses of toxic elements, heavy metals, total forms revealed a normal
content. Cu values were between 3.7 and 4.6ppm comparatively with 5.0ppm maximum
admissible limits for that element. Values of Zn analyzed varied between 9.3 and 11.2ppm
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comparatively with maximum admitted limit of 15,0ppm. Lead and cadmium did not
present values, which could be detected. The maximum admitted limits were from ,,Order
no.l from 3 January 2002 for fresh vegetables and fruits”.

Table 8
Statistical interpretation of carrots crop
Variant Medium Diferences Crop Significant
crop/variant +_ increase
Kg/m? %
Ct 2.301 Ct 100 -
V1 2.582 0.281 112.21 Ns
V2 2.987 0.686 129.81 ool
V3 3.021 0.720 131.29 ikl
V4 2.564 0.263 111.43 Ns
V5 2.651 0.350 115.21 Ns
V6 2.321 0.020 100.87 Ns

DL 5%=0.39 kg/m2 DL 1% =0. 53 kg/m2 DL 0.1%=0.62 kg/m2
Carrot crop was very significantly influence by the fertilization with 6 and 8 kg

cow manure/m2,

CONCLUSIONS

The variants values of carrots medium length were over control (178.3mm) with
the exception of variant 1 fertilized with 4 kg cow manure /m? (178.1mm);

The highest medium length of carrots was registered in variant 3 fertilized with 8
kg cow manure /m? (239.4mm) ;

At all variants medium diameters of carrots were over the medium diameter of
control;

The nitrates contents of carrots varied between 107ppm at variant 1 fertilized with
4 kg cow manure /m? and 308ppm at variant 6 fertilized with 4 kg chicken manure /m? The
nitrates contents were at all variants under the maximum admitted limits of 400ppm (Order
no.1 from 3 January 2002 for fresh vegetables and fruits);

Sugar content was little influenced by the fertilization system values of that
indicator varied between 5.468% at control and 5.843% at variant 2. Vitamin C content was
low at all variants and varied between 0.015 and 0.025mg/100g fresh material. The acidity
values were also low values between 0.1013 % at variant 6 and 0.1519% at variant 2;

The analyses of toxic elements, heavy metals, from carrots revealed a content
which did not over the maximum admitted limits;

Crops of carrots were significantly influenced by the culture fertilization with 6
and 8 kg cow manure /m?2,
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ABSTRACT

This study aims to obtain low-alcohol beer in the laboratory through the vacuum
distillation process using the Heidolph evaporator, based on samples of normal beer (blonde and
brown ale). The normal beer samples were subjected to organoleptic and physical measurements in
order to achieve a comparative framework with the parameters of the low-alcohol beer. Tracking
how the normal beer (blonde and brown ale) changes the organoleptic and physical properties upon
distillation in order to obtain a type of beer with a low alcohol content is important in terms of
biotechnology in order to determine its quality and suitability to storage.

It has also been determined in a comparative way the carbon dioxide content, the foam
index, the elements that influence the activity of the enzymatic processes both during obtaining the
beer and during the storage of the finished product.

INTRODUCTION
The low-alcohol beer is a special category within the beer industry, which includes
the beers that cannot be classified as normal beer, mainly because of the different chemical
composition (especially in terms of the alcohol content).
The biotechnological issues of obtaining the beer refer to the activity of the yeasts.
From the yeasts category there are important (in terms of utility) those belonging to
Saccharomycetaceae family, Saccharomyces (Meyen) Rees genus which include
alcooligene yeasts used in the brewing, wine and bread industry, and are characterized by

the fact that the fermentation power exceeds the breathing power (Rosendahl, I. et al. 1987,
Banu C. et al., 2000, Popa A. et al. 2002, Baxter E. et al. 2007).

The technological process of obtaining the beer involves: malt polishing and
grinding, brewing, saccharified mash filtering, washing and depletion of draff, filtering the
wort with hops, wort clarification, cooling, seeding and fermentation of wort. After the wort
fermentation, the beer will clarify after sedimentation, centrifugation and filtration. Before
being delivered, the beer is stabilized (Banu C. et al. 2000, Camelia Cioban 2004).

! University of Craiova, Str. A.l Cuza, No. 13, Craiova
Corresponding author: E-mail address: ramonacapruciu@yahoo.com
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MATERIAL AND METHODS
This study aims to observe the physical and organoleptic transformations of the
normal beer (blonde and brown ale) samples. It is important to observe the mode and
dynamic of the organoleptic and physical properties transformation of the normal beer
during the vacuum distillation in order to obtain the low-alcohol beer.

In this respect it was intended to obtain two types of low alcohol beer (blonde and
brown ale), the obtained analyzes being compared to the initial beer samples (brown and
blonde ale with a normal alcohol content). Obtaining the low alcohol beer through simple
distillation involves using the Heidolph rotary evaporator with vacuum. The principle of
this method is the removal of alcohol from beer thrpugh evaporation under vacuum at the
boiling temperature, in a short period, greatly reducing the risk of undesirable changes in
the beer components. The beer is positioned in the evaporating flask in a film of 0.1 mm
thickness due to the centrifugal force, on a heat exchange oval surface. From this thin film
the alcohol and some of the water contained in the beer evaporate. The dealcoholised beer
is cooled by direct contact of the flask with the water at a normal temperature. The alcohol
and water vapors separated from the beer are condensed in a condenser.

In order to achieve a certain concentration of ethanol in beer, it is necessary to
determine, using special graphs, the evaporation rate at a given temperature. Another
important aspect in the industry is to reduce the carbon dioxide before being introduced into
the distillation unit. At high concentrations of CO; in beer, particles are entrained in the
distillate which becomes turbid. In the laboratory, this was done by hand and energetic
stirring. The principle of the method of the determination of free carbon dioxide is based on
its ability to fix as sodium bicarbonate by treating with solution of sodium carbonate. The
excess of sodium carbonate is titrated with hydrochloric acid. The method for determining
the colour of the beer by spectophotometry is the European EBC (European Beer Colour or
the European Convention of Beer which is based on measuring the absorbance at 430 nm
(represents the absorption of the yellow colour of the beer) in a 1 cm vat. Determining the
beer foam quality was done with the Hartong method, the method principle relying on
pouring the beer into a recipient and determining the appearance, persistence and adherence
of the formed foam.

RESULTS AND DISCUSSIONS
The low alcohol beer is a drink liked by a wide range of consumers (youth,
women, drivers, etc.), with a significant treatment effect on the body and a calming effect
due to the chemical compounds content of high biological value.
For the organoleptic examination, the beer is poured immediately after
decapsulation in clear glass cups, thoroughly washed, with a capacity of approx. 250 cm?®.

In assessing the beer appearance, smell/odour and taste, the beer is poured in special
tapered glasses without foam. The tasting is done immediately after pouring the beer in
glasses, one drinks normally about 100 cm?® of the product. Tasting the samples is done in
special rooms without foreign odour and with low light intensity.

Checking the foam is done by using a thin, colourless, well washed and degreased
glass with special shapes.

The beer cooled at 10/12°C is poured into the glass, so that the stream to fall on its
axis from a height of 30 mm above the top edge of the glass. The foam is considered
appropriate if immediately after pouring the beer, has a height of 30-40 mm, and the time to
its complete disappearance is of 3 minutes.

The foam volume of the normal beer (blonde and brown ale) and of low-alcohol
beer was compared, analyzing the foaming index (Table 2 and 3).
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The beer colour has to be for the two analyzed types of beers following: pale yellow
to yellow (blonde ale) and brown yellow for the brown ale. In addition, for an accurate
determination of the colour it was used the spectophotometric analysis, the result being
expressed in EBC units (figure 1).

Table 1

The sensory analysis of low-alcohol beer in comparison to some other types of beer

Types Blond ale Brown ale Low- alcohol beer
From blond ale From brown ale
Clear liquid, free Dark brown liquid, Clear, bright yellow Dark brown
Appearan | from impurities without impurities or liquid, without liquid with a
ce or sediment sediment impurities or slight degree of
sediment turbidity
Specific to the Specific to the Pleasant odour, Characteristic
analyzed type, analyzed type, without foreign odour,
pleasant, without pleasant, without odour, with hop with perceptible
Odour foreign odour foreign odour, with aroma hop aroma
(mold, dirt, etc.) persistent hop aroma
with hop flavour
Specific to the Specific to the type, Bitter, intense taste, Persistent bitter
type, bitter, bitter with persistent | without foreign taste taste, without
Taste pleasant, without nuances, pleasant, foreign taste
foreign taste without foreign taste
It forms a It forms a compact, It forms less It forms less
compact, persistent foam, with compact and compact and
persistent foam, CO:z released persistent foam, the | persistent foam,
Foam with CO2 emitted | intensely, forming an CO: is emitted the COz2 is
strongly, it forms intense pearling slowly, less pearling | released slowly,
intensely the low degree of
pearling pearling

The spectophotometric analysis shows an obvious difference expressed in EBC units
between the brown and blonde ale. Regarding the low alcohol beer produced through
vacuum distillation, its colour is less intense than the original samples, as shown in figure 1.
If for the normal blonde ale, the colour has 2.832 EBC units, for the low alcohol blonde ale
the value decreases to 2.511 EBC units.

Table 2
Determination of foaming at normal beer blonde/brown
Beer | Time Foam volume (ml) Report VB/VS (ml) 1.S(ml)
volume | (min.) Mheerhionde beer beer | beerbrown | beer | beer
(ml) brown | blonde blonde | brown
20 3 16,0 20,0 1,25 1,00
60 3 22,5 26,4 2,66 2,27 0,83 0,70
100 3 28,0 30,5 3,57 3,27

VB= Beer volume;VS= Foam volume;l.S= The foaming index.
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Table 3

Determination of foaming light beer blonde/brown

Beer Time Foam volume (ml) | Report VB/VS (ml) 1.S (ml)
volume | (min.) beer beer beer beer beer beer
(ml) blonde | brown blonde | brown | blonde brown
20 1 2,0 3,0 10,0 6,66
60 1 2,5 4,0 24,0 150 | 2443 14,62
100 1 3.0 45 333 | 22.22

VB= Beer volume;VS= Foam volume;1.S= The foaming index.

The color in units EBC

>0 40,321
40 33911
30
20
10

0 — —

EBC

2,511 2,832

low-alcohol beer  normal beer  low-alcohol beer  normal beer
blonde blonde brown brown

Figure 1. The color low-alcochol beer compared to the normal

An obvious decrease is recorded for the brown ale sample which from 40.321 EBC
units reaches after the distillation 33.911 EBC units. Regarding the colour of the analyzed
beer types, it can be said that after the distillation process for obtaining low-alcohol beer, it
loses its intensity.

Determination of carbon dioxide
o 0:35 034
0,35 s A
o I ‘ A I
02 02 I I I
- 0,2 I I I
% 0,15 / I | I I
| Ul / |
0,05 /
o i |
low-alcohol normal beer low-alcohol normal beer
beer blonde blonde beer brown brown

Figure 2. Determination of carbon dioxide in the finished beer
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In the literature there are known issues such as the fact that carbon dioxide is a
component of the beer which results from the fermentation and has the following effect on
beer: it improves the taste, forms the foaming, preserves the beer preventing the
development of foreign micro-organisms, which are harmful to the beer. After the primary
fermentation the beer contains about 0.2% dissolved carbon dioxide, in comparison to the
finished beer (before extraction) — which contains 0.35-0.45%. It results that during the
secondary fermentation an amount of 0.25% carbon dioxide has to accumulate in the
environment. Taking into consideration these issues in the study, it resulted an amount of
carbon dioxide (after the distillation of the normal beer) lower than normal (0.20 g/100 ml
min. for low alcohol blonde ale, and 0.28 g/100 ml min. for the low alcohol brown ale) -
figure 2.

This indicates a poor pearling of low alcohol beers and the decrease of the taste

property.

CONCLUSIONS

Using the evaporation under vacuum for the distillation of normal beer leads to the
aroma loss for the low-alcohol beer, so in the industry it is recommended the usage of
aroma recovery systems.

In terms of colour, purity, foam and carbon dioxide content, the low alcohol beer
should be:

- low-alcohol blonde ale - pale yellow, lighter than the original sample, clear liquid
with specific shine without sediment or impurities; the white foam and average pearling of
carbon dioxide (visual determination);

- low-alcohol brown ale - lighter brown yellow than the original sample, clear liquid,
without sediment or impurities; foam and pearling of carbon dioxide (visual determination);

The colour of the analyzed types of beer after the distillation process for obtaining
low-alcohol beer loses its intensity. The spectophotometric analysis shows an obvious
difference expressed in EBC units between the brown and blonde ale;

Regarding the foaming, the following conclusions were obtained: the normal blonde
ale is included in the insufficient foaming category; the normal brown ale is included in the
good foaming category; the low alcohol blonde and brown ale, the both data for the
foaming indices exceeding the corresponding foaming category, are included in the
category of very low foaming beer. For this reason, in the industry it is required to attach a
facility for the carbonation of the beer, immediately after distillation, or to use other
methods to decrease the alcohol concentration (the use of specific enzymatic preparations);

The low-alcohol beer taste is defined by fullness, more intensely perceived bitter
flavour due to poor pearling, without foreign taste;

The smell is typical for the low-alcohol beer, pleasant, without foreign smell
(mouldy, sour), and with the hops flavour and harmonious defined malt;

After the distillation of the normal beer it was obtained a quantity of carbon dioxide
much lower than the original sample, which led to a poor pearling, reducing also the flavour
degree of the analyzed type of beer.
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ABSTRACT

Smoking as a harmful factor is based on multiple causes, but the most important one is
related to the nicotine dependence, alkaloid existing in all the forms of commercial presentation of
the products obtained from the tobacco leaves. From a quantitative perspective the alkaloids and
albumin concentration is different depending on the leaves position on the plant (bottom, middle, and
top). It has been shown that also due to factors such as soil type and its fertilization, the climate, the
harvesting method, etc., the leaves on the plant accumulate different chemical substances.

This study aims to analyze some chemical substances on the leaves of Virginia and Burley
tobacco varieties in order to determine the degree of their harmfulness.

INTRODUCTION

Smoking itself is usually widespread throughout the world and is practiced equally
by men and women, children and adults and affects the lives and health of millions of
people (Nicholas Hodisan, 2006).

In 1882, Passell and Reinmann - quoted by Constantin Bolcu , 2007, have
separated for the first time the nicotine in the tobacco leaves.

The psycho-activity maintained by the nicotine is due to the effect it exerts on the
central nervous system. With the inhalation of cigarette smoke, the smoker has the
impression that he is more energetic, better describes the ability to concentrate, he is more
careful and even in good mood, thanks to the discreet euphoric effect of nicotine
(Constantin Bolcu, 2007).

The eloquent undertaken studies in this respect both nationally and abroad
(Abraham P.et al. 2005 studies on skin, A. Somesan et al. 2007 studies on the digestive and
kidney system damage, Nicoleta, Antigona Trofor et al. 2004, 2008, J. Seglera, 2000
studies on the harmful effects on pregnancy and lungs, etc.) mention the harmful effects of
smoking on the human body.

MATERIAL AND METHODS
This study aims to observe the accumulation of chemical substances in the tobacco
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plant (foliage of Virginia and Burley varieties), depending on the position of cultivation. In
this respect a chemical analysis was undertaken of the leaves from three position floors
(base, middle, and top) in terms of total alkaloids and albumin content. The nicotine
extraction from the leaves of the analyzed varieties was achieved by water vapour induction
because the nicotine is a volatile alkaloid. As equipment we used the vacuum evaporation
system. The purification was carried out by using organic acids because of the ease of
movement of the alkaloids base in the alkaloid salt followed by the extraction with the non-
polar solvent.

The identification was made through precipitation reactions with iodine, the
general precipitation reagents consisting of complex iodine. The reagent used is
Bouchardat, being an aqueous solution of iodinated iodine.

The obtained precipitate from the reaction was orange-brown. For the
determination it was used the spectrophotometric method using the electromagnetic
radiations in the UV region (185-400 nm).

To determine the albumins there was considered that the albumins are soluble in
water and in diluted solutions of electrolytes (such as acids, bases, salts).

The used method was the precipitation with neutral salts, sodium sulphate in a
saturated solution.

RESULTS AND DISCUSSIONS

Some of the main chemical compounds with direct relevance regarding smoking
and human health are the albumins and alkaloids. The chemical composition determines the
product quality, being influenced by the variety characteristics, environmental factors
(climate and soil), the plant age, the leaf position on the stem etc. and can be improved in
various ways.

In this study we are interested in a quantitative determination of total alkaloids and
albumins from the leaves collected from the main position floor of the studied plants
(bottom, middle and top), leaves of varieties designed to provide high-quality cigarettes
(Virginia and Burley) .

The accumulation of nitrogenous substances depends very much on the amount of
nitrogen in the soil and if it is available to the plant. The top leaves and the youngest on the
plant accumulate more nitrogen. As the leaves mature, the nitrogenous substances content
decreases because they migrate to the younger leaves on the upper floors and to the
inflorescence. The alkaloids undergo many changes during the fermentation-drying process.
During the plant growth the biochemical synthesis and decomposition of nicotine undergo a
continuous metabolic process. After harvesting the leaves, during the fermentation-drying
process, the nicotine transformations can continue.

During the fermentation-drying process of the tobacco leaves, the albumins
(protein substances with large molecules) are degraded by the action of proteolytic
enzymes. This phenomenon is favourable for the quality of tobacco; the accumulation of
these substances in large quantities can have a negative influence.

As a result the content of total alkaloids, albumins and other chemicals substances
depends on the variety of tobacco, on the conditions and methods of culture, as well as on
the harvested leaves position on the plant. For these reasons, there are quite large variations
of the chemical content of the different types of cigarettes on the market.

The analysis of the total alkaloids and albumins according to the leaves position on
Virginia and Burley varieties is presented in Table 1.

60



Table 1

The determination of some chemical parameters of the Virginia and Burley
tobacco varieties depending on the harvesting position floor

Chemical parameters Virginia Burley
Bottom Middle | Top Bottom Middle | Top
Total alkaloids 0,54 0,64 1,03 0,71 0,97 1,23
Albumins 4,25 5,28 6,32 5,66 6,22 7,26

Analyzing the data from Table 1, it is observed for Virginia variety a higher total
alkaloids content in the leaves harvested from the top floor (1.03%), which decreases with
the floor (0.64% in the middle in comparison to 0.54% at the bottom). And in terms of the
albumins content it is observed a maximum quantity at the top leaves (6.32%), decreasing
as in the case of total alkaloids to the bottom (5.28% at the middle leaves and 4.25% at the
bottom leaves). Comparing the studied varieties it is observed that also for the Burley
variety the amount of the analyzed substances decreases from the top to the bottom with the
observation that in this variety leaves both the total alkaloids and the albumins are in higher
amounts than those recorded by Virginia variety. Thus, the top of the plant contains a total
alkaloids content of 1.23% which conveys the Burley variety to be considered harmful. And
the leaves taken from the middle of the plant maintain a substantial amount of total
alkaloids (0.97%).

Regarding the albumins amount, the top foliage is characterized by a high content
(7.26% compared to 6.32% for the Virginia variety), conferring to the finished product
obtained from this raw material a bitter, choking taste. In terms of both total alkaloid
content and in terms of albumins content, the Burley variety recorded higher contents,
aspect that conducts to the use of these varieties in the tobacco industry. Thus, the Virginia
variety, being more chemically balanced can be used alone or in blends for the
manufacturing of high quality cigarettes.

The raw material derived from the Burley variety cannot be used in the manufacture
of specific products but it can be used only in blends with chemically poorer varieties in
order to form a necessary balance for forming the cigarettes.

CONCLUSIONS

The content of total alkaloids and albumins depends on the harvested leaves position
for both Virginia and Burley variety.

It is observed for Virginia variety a higher total alkaloids content in the leaves
harvested from the top floor, this content decreases with the floor. The decrease occurs in
the same direction as for the Burley variety (from the top to the bottom). Following the
laboratory determinations it was achieved a higher content of total alkaloids and albumins
for the Burley variety compared to Virginia variety, taking into account that both varieties
were grown in the same orographic and climatic conditions.

Based on these data we can establish the main direction of production if we want to
achieve a more balanced tobacco, with chemical and organoleptic qualities that recommend
it for the Superior and first quality class. The impact of the analyzed substances on health is
known. The undertaken study demonstrated that the leaves with the lowest toxic potential
are located on the lower floors, those with the higher toxic potential are located on the top
floor.
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There was also observed that the foliage floor with a balanced chemical composition
is the one in the middle. The products obtained from the raw material taken from this floor
are balanced in terms of composition and organoleptic characteristics. Obtaining cigarettes
from the bottom floor leaves would lead to fade products without chemical and
organoleptic harmony. Therefore it is recommended to use them with the top foliage, being
able to create a balanced composition, the leaves from the top floor of the plant having for
both varieties superior chemical elements in comparison to other floors (especially for the
Burley variety). The cigarettes obtained from the raw materials coming from the top floor,
are peppered, choking products which cannot be consumed, so it is recommended that the
leaves from this floor to be used in blends.
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ABSTRACT

Due to the researches we have performed from 2009 to 2012 concerning the necessity and
possibility of cultivating vine kinds for table grapes near by the balneary climatic resorts from the
department of Valcea, we have pointed out some matters which lead us towards a positive answer.
The researches we have performed have pointed out the fact that, in the vicinity of these resorts, some
areas do exist where the offered pedo-climate conditions are favourable to cultivating vine kinds for
table grapes. Among other things the obtained harvests could provide a quantity of grapes for
consumption in the fresh status lasting for the whole year. But, for this purpose, we should take into
consideration to create some spaces provided with a controlled atmosphere, where table grapes
should be preserved during winter. Apart from the sctrictly business-related issues, the practice of
this production line could offer us the opportunity to protect the hygienical and alimentary value of
the grapes offered for consumption, while we know that, now a days, such a desideratum may not be
accomplished for the grapes that are transported towards other destinations from Australia, from the
Republic of South Africa, from Chile, Italy or Turkey.

INTRODUCTION

For a given place, the climate is defined as the multi-annual regime of the
occurring meteorological processes. It is variable, following the site’s position upon the
planet the detailed geographical situation that it owns, its respective relief’s altitude and
configuration. The most important item required by the genesis of the climate is the sun’s
radiations. The energy issued by the sun through its radiations brings light to the earth and
warms it up, it turns the sea waters into vapours, producing clouds filled with ready-to-fall
rain, it provides to chlorophyll and to other pigments the energy they need in order to carry
on their numerous and complex synthesis processes.

The decisive circumstances for the plant’s life and activity-upon which, together
with the air, depends essentially the synthesis of the large number of chemical compounds
which exist within the grape’s bacca are: the duration of the sun’s brightness, the
surrounding environment’s temperature and the precipitations from the atmosphere. Yet,
they are also, for one given region, essential assets of its respective climate. A tight
connection also exists between the soil’s quality and the one of its viticultural production.
For the soil and the underground, their chemical features but, most of all, their physical
assets, are ultimately important. It is them which regulate the regime of waters, of the air
and of temperature, as well as the soils’ perviousness and their capacity of retaining waters
underground. Within the chlly viticultural regions, the graveled soils do ensure a good
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draining for the excessive amounts of water and become warm very easily. Through better
retaining the heat, these soils allow the grapes to acquire a more effective maturation.

Taking into consideration the climate’s decisive influence upon the vocation of a
viticultural area for a superior quality, together with the one of the soil, which is equally
essential a lot of studies and researches were carried on and new ones keep being initiated,
in order to elucidate the modalities through which these influences are expressing
themselves and therefore, to find out how the viticultural farmer might draw benefits from
these naturally happening phenomena (Condei Gh. and all., 2003, Dejeu L.C., 2011,
Ratona J., 1997, Popa A., Condei Gh., 2006, Popa, A., 2007, Popa, A., Dicu, C., 2010,
Tonietto, Carboreanu A, 1999, Teodorescu, St., 1987, Teodorescu, St., Popa, A., Sandu,
Gh., 1987, Cichi Daniela Doloris and al., 2012, Oslobeanu, M., and all. 1991, Renzo
Angelini and all 2010).

MATERIAL AND METHODS

In order to point out the main items which define the vocation of a viticultural area
to produce table grapes, it was necessary to become aware of how the meteorological
parameters do act upon it and to examine the types of soil which exist within the respective
area. We have established the level held by the various meteorological indices by making
use of the data recorded by the Romanian an specialized institutions. These data contained
information concerning: the duration of the effective insolation; the maxima, average mean
and minima temperatures; the exact number of frost days; the average amount of
precipitations; the wind’speed; the number of fog days. The levels of these meteorological
parameters were analyzed in respect to the requisements of the vine kinds for table grapes.
We acknowledged the soil types and their respective assets with the support of OSPA
Ramnicu Valcea and we employed the laboratory procedures that were recommended to us
by the Soil’Science National Society.

RESULTS AND DISCUSSIONS

The Institute of Meteorology and Hydrology (pertaining to the National Agency
for Meteorology and Hydrology) has gathered recordings of meteorological parameters at
Ramnici Valcea for 100 years long. Concerning the meteorological parameters which are
essential for the culture of vine (Table 1), we have performed a process of calculus and of
synthesis which has led us to a series of conclusions which bears a peculiar importance for
the possible culture of the vine kinds for table grapes.

During a whole year, the sun shines for 1990 hours. It is enough to provide
adequate conditions for the physiological, biological and chemical processes, which happen
within the vine plant. This latter benefits from a longer duration of sun’s brightness starting
by May (174,9 hours), reaching to 277,9 hours in July, then maintaining itself at good
values (256,6 hours in August, 205,5 hours in September and 168,7 hours in Octomber).
Therefore, during the periods when it goes through the processes of growth, then of
maturatio, the plant does dispose of enaugh energetical resources able to ensure for it an
active and efficient metabolism. The air’s temperature, should it be absolute maximum, an
average mean one or the absolute maximum, does record levels which sustain the
development of the plant’s processes either physiological, biological or chemical ones. Not
even during the period of the vegetation’s pause, namely during winter the negative
temperatures do not endanger the plant, with, sometimes, the exception of the monts
January and February. It is remarkable to notice that, during the vegetarion’s period
especially, the average mean air’s temperatures do not record spectacular changes from one
month to another, neither from day to night. At Ramnicu Valcea, during the vegetation
period (either at its beginning or at its end), the number of frost days is extremely small. In
most of cases, the frost days do not exist at all. The annual average amount of precipitations

64



do reach to 733 I/m?, with a relatively uniform situation in time during the respective year.
The less days with precipitations are to be recorded from August to October. This fact is a
benefit for the grapes, because so they are able to achieve their repening process. When
they appear, winds do not cross over the average limit of 30-40 km/h. The existing number
of fog days not lither bring prejudices to the processes of growth and maturation. Table 2
presents the levels of some climate’s parameters during the vegetation period. They were
recorded during the recent decade.

The average main amount of precipitations per month reach to 468 mm, with a

relatively uniform distribution. There are more of them during the growth stage of twigs
and of grapes, and less of them during the stage of the grape’s ripening.
The air’s average monthly temperatures during the decisive months involving the processes
of growth and maturation (from June to September) do not diminish below 19,2°C and do
not present significant variations from one month to another. Even in Jully, the air’s relative
humidity does not decrease below 66%. Foe each month, the sun shines for a sufficient
number of hors: in July it reaches to 283 hours, then in August in maintains at 272 hours, at
217 in September and at 181 in October.

Taking into consideration the requirements of the vine kinfs for table grapes and
comparing them to the present meteorological data, we have to notice that the formers are
indeed fully accomplished, especially for the kinds present an extra-early ripening, an early
one, a middle-type one or even a late ripening.

Table 3 presents the 5 (five) types of soils that may be found within the surface
owning a viticultural potential and sited around the balneary climatic resorts from the
department of Valcea.

Due to the parental materials (marls, clay-minyled marls, marl-mingled clays on
materials issued from them), at the profile’s basis a C horizon is separating itself a pseudo-
rendzinic car one which is specific to the phaeozem type of soils. The Cpr horizon is
averagely constitued of marls, clay-mingled marls or marl-mingled clays, usualy containing
more that 3390 of clay and more than 12% of carbonates. These types of soils have fine
texture, argillaceous or larm-mingled argillaceous. They are rich in calchreous humus and
argillaceous amounts, their structure is well developed either glomerule-shaped, granulated
serve of calcium fed humus or polyhedronal. Their redoes reach to 300-500 t/hl, their level
of saturation in bases is of 80-100%, their pH lies between 6 and 8 (their reaction is: welkly
alkaline, neutral, weakly acid). They are well endowed with nutritive substances and their
microbiological activity is well carried.

The calcareous rhaego-soil has a weakly developed AoC profile. The Ao horizon,
generally almost not shaped, is thick of about 10-40 cm. The C horizon which follows,
represents the parental material, composed of not consolidated rocks.

There are not specific new formations within this profile. Its texture is sand-shaped
till argillaceous. These soils are lither not structured or, if it should exist, their structure
would be a weakly developed granulated or polyhedronal one. They are poorly or medium-
sized endowed with nutritive substances and humus. Their reaction stands between acid till
weakly basical.

Podzolic soils have a diverse texture, most of times it is middle rough or middle-
sized, with no profile-shapped differences. They are soil with a granulated structure in their
superior horizon and not structured for the rest of the profile. Yet, they are well drained and
they do not show humidity in excess (by water) unless they should be situated in depression
zones or plateau-shaped ones. Their contents in humus (mostly in raw acid one) is very
much decreasing while going in deep within the profile. Their level of saturation in bases
and their pH are among the lowest ever met (V might diminish below 5%, while the
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Levels of the main climate’s elements for a hundred years at Ramnicu Valcea (1886-1996)

Table 1

Meteorological parameter Monts Annually
| 1l 11 I\ V VI VIl VI IX X XI Xl
Duration Ofﬁgfﬁ;‘“"“ stime | 750 | o1 | 1389 | 1749 | 2165 | 2438 | 2779 | 2566 | 2025 | 1687 | 911 | eas | 19909
Air's Absolute 143 | 192 26,0 28.1 335 34,9 37,3 36,8 335 30,5 252 | 16,0 37,3
temperature maximum
0
(0 A;’qifr?e 21| 06 4.9 1,1 15,8 19,1 20,6 20,0 160 | 104 58 03 10.2
Absolute | 06 | g | -153 33 3,0 3,9 75 7,0 58 | 58 | -108 |-169| 20
minimum
Number of frost days 275 | 27,2 14,1 1,4 0,0 0,0 0,0 0,0 0,2 2,9 10,3 | 22,3 99,9
Average mean amount of
precipitations (I/m?) 39 39 37 54 95 91 101 70 57 52 55 43 733
Nember of days with 102 | 13 | 97 125 15,2 133 11,7 9,2 7.1 75 | 107 | 104 | 1288
precipitations > 0,1
Speed of wind (m/s) 10,5 8,8 10,6 9,3 11,7 10,7 10,4 10,1 8,6 9,7 9,1 94 9,9
Number of fog days 9,9 8,6 4,9 1,3 1,2 08 0,6 0,7 11 36 7,2 11,6 515
Note: The wind’s speed does express the average mean of the maxima monthly values
Table 2
Levels of some climate parameters, during the vegetation period (april 1-st — October 30-th), at Ramnicu Valcea (1990-2010)
Climate parameter Monts
April May June July August September October
Average mean monthly amount of precipitations (mm) 69 73 81 94 66 42 35
Average mean monthly temperature (°C) 11,2 15,8 19,2 20,9 20,3 16,4 11,0
Average mean monthly a relative humidity (%) - - 69 66 69 73 74
Average mean monthly duration of insolation’s (hours) 183 222 247 283 272 217 181
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Table 3

Geographical and climate’s elements (from the vegetation’s period) at Ramnicu Valcea (1990-2010)

Viticultural Latitude Longitude Altitude Average Amount of Monts 01.1V-30.X

area mean annual | precipitations/ | Temperature Insolation Precipitations
temperature | year (mm) degrees (°C) hours

Rm. Valcea | 45°%6° 24922 242 10,2 710 3173 1425 411

Table 4

Types of soils at Ramnicu Valcea (in the predominance order)

1. Typical Phaeozem (Pseudo-rendzine)

Cpr horizon for the first 150 cm; Am horizon resulted from the alteration of the substratum
(Cpr); A/Cpr horizon, presenting, at least within its upper side, colours owning values and
cromes <3,5 at the material in the humid state, as well on the sides as inside of its
structural elements; does not present the other subtypes’ features

Profile: Am-A/C-Cpr

2. Pellic Phaeozem (Levigated Pseudo-
rendzine)

It is resemblant to the typical one, but with a Bv horizon. At least within its upper side, its
colours present crome values <3,5 at the material in the humid state, as well on the sides as
inside of its structural elements

Profile: Am-Bv-Cpr

3. | Calcareous rhaego-soil (Rendzinical
rhaegosoil)

Ao horizon, followed by parental material, issued from not consolidated rocks, which the
geological erosion maintains near
Profile: Ao-C-Rrz

4. | Skeleton type Podzol

Au-Es-Bhs-R,R horizons. R’s upper limit is situated from 20 to 50 cm depth
Profile: Au-Es-Bhs-R

5. Podzol upon gravels (Podzol gravels)

Aon-Es-Bhs-R, horizons R’s upper limit stands between 20 and 50 cm.
Profile: Aou-Es-Bhs-R
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pH may descend below 4). Their endowment with nutritive substances, as well as their
microbiological activity, are very low.

As we could notice almost all among the kinds of soils might be useful for the
culture of their microbiological activity, are very low.

Where the respective case should appear for the podzolical soils, mineral
fertilizer,s ought to be added (with nitrogen, phosphorus and potassium) and, most of all
things, calcarous amendaments should be applied.

CONCLUSIONS

The vine kinds for table grapes may be cultivated many amoung the areas existing
in the neighourhood of the balnery, climatic and touristic resorts wich function around
Ramnicu Valcea.

The climate parameters and the predominant, soil types are adequate for the
development of the vine’s physical, biological and chemical processes, especially in the
cases of extra-early, early and middle-sized kinds.

It is necessary to draw an inventatory of the most important viticultural area’s of
this zone, so that a program of vine planting should be realized.
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ABSTRACT

Through applying the multiple criteria method in order to delimit the areas which own a
vocation for cultivating the kinds of vine producing grapes destined to be consumed in their fresh
natural status, completed by the calculus made of the oenoclimate aptitude index, we were able to
spot which sites in Oltenia where could be produced table grapes of vthe best quality do exist. We
have remarked that Oltenia’s climate circumstances do facilitate the cultivation of table grapes’ vine
for a wide range of sorts, and for considerable period of time during a year. Relying upon the
statistical data, in thos woark we have drawn the inventory of the areas presently occupied by vine for
grape tables, and we have issued some hypotheses concerning the possible perspectives of this
productive line. Our hypotheses ought as well satisfy the viticultural producers economically, and
provide for the consumers the enjoyment concerning the hygenical and sanitary value of grapes,
which are suitable for consumption in their fresh natural status.

INTRODUCTION

By their beauty, as well as their tasty and crispy care, grapes have attracted the
human being’s attention, even since he was going through an inferior stage of the human
society. For a long time, grapes were exclusively served as fresh consumpion by humans
(Popa, A., 2012). In comparison whith many other fruits, table grapes were and are prefered
by consumers of all ages. Most of aliments and vegetables are consumed after being
cooked, there by their intrinsic vitamins come to be destroyed. Yet grapes, consumed as
fresh fruits, do offer to the human organisms their whole endowment of necessary vitamins.

Grapes are an aliment, but also a medicine which is difficult to substitute. Their
chemical composition does recomand them as an energizer for muscles and nerves, a
toxins’ fighter a help for mineralizing the human body they are a stimuls for the liver, a
diuretic and laxative, they ease the eliminating of gall, they do cure anaemia, arthrosis and
asthenical. The grapes do reopresent: the nature’s miraculous pharmacy.

Throught time, especially durng the recent decades, a lot of valuable studies have
been carried on, as well as researches, concerning: the creation of table grapes’ specialized
kinds; the adoption of the most convenient thechniques for their cultivation; the outline of
the sites that could favour most the table grapes; in increase the hygenical and sanitary
value of table grapes within greenhouses and solari, etc (Condei, Gh. And all. 2003; Dejeu

! PhD Candidate University of Craiova, “Al. Buia” Botanical Garden, C-tin Lecca Street, No. 26, Craiova,
e-mail: cameliapopescu@yahoo.com
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L.C., 2011; Oprea St., 2001; Popa, A., 2008; Popa, A., Condei, Gh., 2006; Tonietto&
Carboneanu, 1999; Olteanu, I. and al., 2002; Cichi Daniela and al., 2012; Teodorescu, C.,
Stefan and al., 1987; Fregoni, M., 2005; Popa, A., Dicu, C., 2010; Popa, A., 2012; Renzo
Angelini and al., 2010).
MATERIAL AND METHODS

From 2009 to 2012, our purpose was to outline the Oltenian viticultural spaces
owning a vocation for table grapes production. Our study was focused on the calculus of
the Oenoclimate Aptitudes Index (A), the value of which is given by the sum of
temperature degrees (T) and of the hours of effective insolation (I) during the vegetation
period (April 1-st — October 30-th) revised through eliminating the excess of precipitations
fallen from the atmosphere. But they are also decisive matters into the plant’s life and in its
activity. It is upon them (together with air) that depends the synthesis of the numerous
chemical componds which activate within the grape’s bacca. In orded to delimit in the
strictest way possible the viticultural areas destined to produce table grapes, (till the lot’s
level), we have employed the multiclriterial method.

RESULTS AND DISCUSSIONS

The appreciation of the table grapes’ quality concerns the cluster’ size, the form
and the situation of bacca upon the rachis; the bacca’s form and size , the skins’ colour, the
skins’ elasticity, the gustative assets, the resistance proven during transportation, the
adaptability to the atmosphere and, last but not least, the nutritional value.

In order to reach for these features upon the most convenient level, the kinds
destined to produce table grapes need to find, within their viticultural area, pedoclimate
circumstances ofthen more generous than the ones required ofthen more generous than the
ones required by the wine-producing kinds. Amoung these they require: as many days as
possible with no frost, and the lack of stressing circumstaces during the blooming period
(such as low temperatues or abundent precipitations); they need, during the vegetation
period, to dispose of a long duration time of the sun’s brightness (more than 1000 hours), of
more than 300 mm of precipitations and the air’s relative humidity should not diminish
under 70%.

For the resoective soils, the requirements are: to be deep enough, to be easily
warmed, to withhold enough water, to be enough provided with aeration, to dispose of the
right ratios of nutritive elements.

Table 1 presents the geographical and climate assets owned by the viticultural
areas and centers from Oltenia. Due to the geographical position they own, situated in terms
of Nortern latitude, from 43°46" (Bechet) to 45°11" (Polovragi); and in regard to the sea
level, at an altitude standing between 58 m (Bailesti) and 530 m (Polovragi), the annual
average’ mean temperatures reached to are: 9,3°C (Polovragi) to 11,5° C(Calafat). During
one year’s time, the precipitations amount does oscilate between 544 mm (Bailesti) and 893
mm (Polovraci). In all centers the vegetation period goes beyond 160 days/year. During it,
the active temperatures is abundantly recorded (at Polovragi, 2938°C till 3508° C at
Bailesti); the sun’s hours brightness do oscillate between, at Polovragi, 1302 and at Calafat
1613 hours. During the some vegetation period, the natural precipitations rise to an amount
going from 238 mm (Calafat) to 513 mm (Polovragi).

When calculating the value of the Indices for Oenoclimate’s Aptitude (A), we
have remarked values standing between 3978 (Polovraci) and 5003 (Calafat). This fact
proves that within the viticultural centers belonging to zones A0 and A2 (Polovraci, Tg. Jiu
and Ramnicu Valcea), the best result to be obtained would be white wines of superior
quality. Yet, in many micr-areas within these zones, table grapes may be obtained, since
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they might be considered as’ tolerated zones for table grapes. In five viticultural centers
(Stefanesti Arges, Corcova, Dragasani, Samburesti, Costesti) the best results are manly red
wines, while some microzones from these centers are to be framed within the medium
favourable zone concerning table grapes. The other (14) viticultural centers situated in the
southern part of the province do own a vocation for obtaining superior quality red wines,
while concerning the table grapes, they belong to the favourable zone. Table 2 presents
group of 13 viticultural centers, order suiting the vocation that each of them own for table
grapes. One center (Zimnicea) does offer table grapes of the highest quality (the very
favourable zone). Nine centers belong to the favourable zones, while three of them fit into
the middle zone. In all the other viticultural zones from Oltenia, within certain microclimate
zones, table grapes may be obtained. This is why, as for as this production line is concerned
they belong to the tolerated zone. We also appreciate that, due to its physical, chemical and
biological assets the respective type of soil has a great influence, contributing to establish
the vocation of a viticultural area for producing table grapes. Table 3 presents the soil types,
pointing out their predominance order within the main viticultural centers of Oltenia. We
have to remeark that does influe upon the viticultural centers’ hierarch regarding their
vocation on for obtaining high quality table grapes. Being ware of the climate
circumstances and of the main soil types within the most important Oltenia viticultural
centers also taking into consideration the agricultural and biological requirements of the
main kinds of table grapes that are cultivated, we have drawn for each of the viticultural
ares the sort that would be recomanded for it, establishing them as a perpective (Table 4).
The largest surfaces would be held by the kinds: Chasslas Dore, Victoria et Muscat
Hamburg. A less extended are should belong to the kinds: Perla of Csaba, Muscat Adda,
Afuz Ali and Italy. Table 5 presents for Oltenia, the evolution of the surfaces cultivated
with table grapes. We are easly able to reach for the conclusion that, for Oltenia
reconstructing viticulture should also mean taking into consideration the extent of the
surface destined to the culture of table grapes. The viticultural farmes who would chose to
cultivate table grapes’ kinds should enjoy a great economical satisfaction, because the
harvests of table grapes do find themselves a lot of destination (consumption as fresh fruits,
as marmalade, as stewed fruits, as juices, as sweet shop art, etc.).
CONCLUSIONS

The region of Oltenia, Romania is situated in the European perspective cultivating
table grapes, at the Northern limit of the most favourable zone. Within the Carpathians’-
Danubian-Gethical space, the outline of this zone contains viticultural centers owning very
favourable and/or favourable ecological circumstances.

In Oltenia, most of the viticultural centers dispose of enough resources which
would be required by the vine kinds for table grapes such as of enough sun’s that wind and
even enough water supply

The table grapes bearing a pleasant comercial appearance and especially
appreciated in organoleptic terms, obtained within favourable areas, acknowledged for their
vocation from kinds owning some outstanding assets of quality, may be revaluted through
obtaining a Controlled Origin Denomination, particulary if it sould be supported by a long
since existing tradition of viticultural practice within the respective areas.

In Oltenia, as well as through Romania it is necessary to delimit the areas which
would be the most favourable for cultivating table grapes

In a not too for future the surfaces cultivated in Oltenia with table grapes’ vine
might reach to an extent of 3197 ha

It is necessary to cultivate kinds of vine for table grapes upon the areas mostly
situated mearly the recreation and medical treatment’ resorts which function in Oltenia.
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Gegraphical and climate features (multiannual dates) of the Oltenia viticultural areas and centers

may be obtained grapes for fresh status consumption (table grapes)

Table 1

Viticultural Northern | Altitude Anual Annual Month Index of Vocation for table grapes
centers and latitude (m) average precipitations’ 01.1V- 30.X oenoclimate
areas temperature amount aptitude (A)
(°C) (mm) Temperature Effective Precipitations | A=T+|-(P-250)
degrees (T) insolation (mm) (P)
°C hours(l) ore
Polovragi 45°11° 530 9,3 893 2938 1302 513 3978(Ao) Tolerant zone (****)
Tg. Jiu 45°02° 210 10,4 816 3233 1450 433 4500(A,) Tolerant zone (****)
Rm. Valcea 45°06° 242 10,2 710 3173 1425 411 4437(A,) Tolerant zone (****)
Stefanesti- 44°52 307 7,7 644 3044 1492 359 4427(Az) Medium favourable zone (***)
Arges
Corcova 44°35° 150 10,7 741 3313 1546 374 4682(As) Medium favourable zone (***)
Dragasani 44°30° 182 10,8 684 3316 1576 385 4757(As) Medium favourable zone (***)
Samburesti 44°02° 260 10,5 682 3226 1536 395 4627(As3) Medium favourable zone (***)
Costesti 44°30° 220 10,2 654 3236 1511 357 4640(A;) Medium favourable zone (***)
Drobeta 44°25° 86 11,0 634 3388 1549 309 4878(As) Favourable zone (**)
Turnu -
Severin
Vanju Mare - 130 10,7 587 3339 1550 287 4892(As) Favourable zone (**)
Orevita
Oprisor 44°13° 150 10,6 637 3340 1487 338 4765(As) Favourable zone (**)
Plenita- 44°05° 145 11,2 565 3448 1439 288 4843(As) Favourable zone (**)
Orodel
Segarcea 44°02° 73 10,9 575 3353 1540 312 4805(As3) Favourable zone (**)
Tamburesti 44°28° - 10,4 612 3301 1525 312 4764(As3) Favourable zone (**)
Brabova 44°29° 200 10,7 634 3278 1516 336 4702(A3) Favourable zone (**)
Bradesti 44°19° 195 10,9 543 3403 1574 288 4939(As) Favourable zone (**)
Banu 44°19° 195 10,8 613 3359 1575 336 4848(As) Favourable zone (**)
Maracine
lancu Jianu - 210 10,8 613 3359 1575 336 4848(As3) Favourable zone (**)
Calafat 43°59° 66 11,5 494 3480 1613 238 5003(A4) Favourable zone (**)
Bailesti 44°01° 58 11,2 587 3481 1490 288 4933(As) Favourable zone (**)
Bechet 43°46° 65 11,3 544 3508 1512 304 4966(As) Favourable zone (**)
Caracal 44°47° 112 10,9 597 3433 1609 336 4956(As) Favourable zone (**)
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Favourability level of the cultivated areas reserved in Oltenia for table grape’s kinds

Table 2

Area Area
Very favourable* Favourable ** Middle *** Tolerant****
Zimnicea *
(Witness)
Dealurile *
Severinului The other viticultural centers

Dealurile Craiovei

Podgoria Dacilor

Calafat

Sadova- Corabia

Draganesti Olt

Dabuleni

SOk k| | X[ k| F*

Poiana Mare

Cetate

Stefanesti- Arges
(Witness)

Dragasani

Targu Jiu

and vineyards from Piemontal
and Subcarpathian Oltenia

* Precocity by 4 weeks

**Precocity by 2 weeks

***Moment 0, in rapport with Chasselas D’ore
****Tardivity by 2 weeks
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Main existing soil types within some Oltenian viticultural areas where grapes
for consumption in a fresh status (table grapes) are also produced

Table 3

Viticultural areas

Soil types hierarchized by their predominance order

Polovragi Lithical soils upon calcareous skeletons; skeleton shaped Eutrycambosoil

Targu Jiu Argycal Phaccozem; Pellical phaeozem; Calcical Preluvosoil; Typical Luvosoil upon gravel

Rm. Valcea Argycal Phaeozem; Pellical phaeozem; Calcical Preluvosoil; Typical Luvosoil upon gravel

Stefanesti Arges Pellical phaeozem; Argycal Phaeozem; Skelethic Podzol; Podzol upon gravel

Corcova Chalcycal Preluvosoil; Chalcycal Preluvosoil eroded; Euthrycambosoil skeletons; Pellical phaeozem

Dragasani Chalcycal Preluvosoil eroded; Preluvosoil eroded (skelethic); Argycal Phaeozem; Phaeozem typical; Pellical
phaeozem; Rhaegosoil calcareous

Samburesti Rhaegosoil calcareous; Typical Luvosoil upon gravel; Typical Luvosoil skelethic; Calcical Prelusosoil

Drobeta Turnu Severin

Calcycal Prelusosoil; Preluvosoil eroded (skelethic); Calcical Prelusosoil eroded; Luvosoil psammical

Vanju Mare Orevita

Preluvosoil psammical; Preluvosoil red eroded; Luvosoil typical upon gravel; Euthrycambosoil skeletons ;
Typical Luvosoil skelethic

Plenita Orodel

Prelusosoil red eroded; Typical Phaeozem

Segarcea Chalcycal Cernosiom ; Typical Phaeozem; calcareous rendzine

Tamburesti Psammosoil

Banu Maracine Preluvosoil calcycal eroded

lancu Jianu Preluvosoil calcycal eroded; Typical Luvosoil upon gravel; Skeleton shaped Eutrycambosoil; Luvosoil psammical
Calafat Psammosoils; Phaeozem typical

Bailesti Phaeozem typical; Phaeozem psammical

Bechet Psammosoils

Caracal Typical Phaeozem; Typical Phaeozem eroded
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Table 4
Wine kinds recommended for producing table grapes in Oltenia

Vineyards/Viticultural center/ Kinds for table grapes
commune Perla Cardinal | Victoria Chasselas dore Muscat Hamburg Muscat Adda | Afuz- Ali Italia
Samburesti * *
Dobroteasa *
Dragasani * *
lancu Jianu * *
Banu Maracine * * *
Bradesti * * *
Brabova * * *
Severin Halanga * * * * * * *
Corcova * *
Vanju Mare Orevita * * * *
Scorila Drancea * * * *
Segarcea * * *
Targu Jiu * *
Poiana Crusetu * *
Draganesti Olt * * *
Plenita * * * *
Vrata * * *
Poiana Mare * * * *
Dabuleni *
Potelu * * *
Table 5
Areas cultivated with table grape’s producing kinds, throughout time and within a (certainly) possible perspective
Department Year
1975 1980 2007 2012 Perspective
Dolj 781 2000 25 25 1234
Olt 347 687 83,5 83,5 718
Mehedinti 133 250 101 101 480
Gorj 79 100 0,00 0,00 375
Valcea 209 200 206 159 392
TOTAL 1549 3234 4155 368,5 3197
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ABSTRACT

In time, the viticulture Romanian areas and the assortment of table grapes varieties of vines
suffered a series of quantitative and qualitative adjustments, caused primarily by the social and
economic changes, and of the development of scientific knowledge and practical of viticulture,
ampelography and breeding the vine.

In this paper we have proposed an analytical study focused on: table grape expansion in
the culture in vineyards of Romania, the structure of the assortment of table grape varieties in the
viticulture areas of the development regions South - West Oltenia and South-Muntenia of Romania
and potential strategies for efficient use of environmental resources and the genetic resources in these
areas.

INTRODUCTION

The grapes for fresh consumption, by their chemical composition, are a very
valuable and important aliment for humans. To full maturity grapes containing large
amounts of sugars (glucose, fructose), easily assimilated, about 1-2% organic acids
(tartaric, malic, citric acid), about 1% mineral salts (Ca, Fe, K, P), vitamins (C, B1, B2, PP,
A, E), enzymes, polyphenols (Dobrei A. 2003, Dejeu L.C. 2010, Damian et al. 2011,
Rotaru et al. 2011, Simion & Donici 2011). They have an important role in the growth and
development of the human body, by stimulating and regulating major metabolic processes
in the tissues (Popa A. 2012).

Diversification of assortment and the improvement of the varietal conveyer and of
the geographical conveyer of the table grape varieties in regarding (varietal assortment):
create of the new varieties, better adapted to the different ecological conditions in our
country, with different periods of ripening (maturation), superior from the point of view of
the productive and qualitative characteristics, that to present increased resistance to the
unfavorable environmental factors, and to the main diseases and pests, represents priority

! University of Craiova, A.1.Cuza Street, Craiova, Romania, e-mail: danielacichi@yahoo.com
2 National Research and Development Institute for Biotechnology in Horticulture, Bucharest-Pitesti Street, N0.37,
Stefanesti
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objectives in the vine breeding and in the viticulture (Cichi et al. 2011, Dejeu L.C. 2010,
Oprea & Moldovan 2007, Sestras 2004, This et al. 2006, Vintilescu 2012).

In the last two decades, literature in the field of the wine and in the field of the
medical gave numerous clear evidence about the fact that some chemical constituents of
grapes plays an important role in the protection of the human body to a series of the most
serious diseases, some of them being on the first places regarding the mortality rate
(Athina Damianaki et al. 2000, Corder R. et al. 2001, Girotti S. et al. 2002).Thus, it was
demonstrated clearly that in the grape is a variety of phenolic compounds that exercising
the beneficial effects on health, including against cancer (Arif Atak et al. 2011, Teissedre
P.L et al. 1996, Xu C. Y. Zhang et al. 2010). Among these constituents was noted
particularly a neflavonoid polyphenolic compound, resveratrol (Moreno A. et al 2008).

The trends, preferences and requirements, rapidly changing at the consumers of
grapes, plus a steady decrease in recent years in the production of table grapes in Romania
and import volume growth in this category of products, require a careful analysis of the
areas of culture of table grape varieties, as well as the assortment of grape varieties fresh
consumption in our country.

MATERIAL AND METHODS

Reconsidering assortment of vine varieties and Romanian viticulture areas
established to producing table grapes, through the creation of competitive vineyards
plantations technically and economically, is both a priority in the research and viticulture
practice from Romania, and a important element of local identity and pride of the residents
of these areas.

To this end, in this paper we have proposed an analytical study focused on:
expansion in the culture of table grape varieties in Romania, the structure of the assortment
of table grape varieties in the viticulture areas of the development regions South - West
Oltenia and South-Muntenia of Romania and potential strategies for efficient use of
environmental resources and the genetic resources in these areas.

RESULTS AND DISCUSSIONS

The current expansion in culture of table grape varieties in Romania
Distribution of table grape culture in our country is the result of long observations and
researches on making full use of the environmental resources of the viticulture Romanian
space, of the biological and productive potential of the different grape varieties, in terms of
increased economic efficiency (Constantinescu & Indreas 1976, Ionicd Mira 1999, Martin
et al. 1974, Oslobeanu M. et al. 1991, Popa et al. 2008, Popa & Dicu 2010).

Regarding the dynamics of the viticulture area cultivated with table grapes, in
Romania, during 2000-2012, is found (Figure 1) continuous and a worrying decline of
70.56% in 2012 (5210 ha) compared with 2000. This is because biological aging of most
existing vineyards before the Revolution of 1989 and the absence of adequate strategic
measures for the recovery of these vineyards supported by the general socio-economic
situation and the lack of financial support they received in exchange for growing
plantations for wine grape varieties.
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Figure 1. Dynamics of areas under vineyards for table grapes in Romania (thousand ha)
Source-MADR, INS Romania (data processing)

In the year 2012 the total vineyard area planted with table grapes in Romania was
5912.1 ha (National Institute of Statistics, 2013). The largest share in area planted with
table grapes (76.2%) is located in South-East, while the region of development South -
Muntenia (345. 6 ha) is placed on third place, South- West Oltenia region with 110.5 ha are
only on fifth place in the Romanian development regions (Figure 2).

According to National Institute of Statistics of Romania (2013), in terms of
expansion in culture for table grape varieties in Romania, the highest rate for the surface
(40.2%) is the variety Chasselas dore (2096.5 ha), followed by Afuz Ali variety with a
share of 24.6% (1283.0 ha). Both Chasselas dore and Afuz Ali variety is very old varieties
in culture (over five decades), they have the very heterogeneous population in regards the
production and quality, physiological resistances, ripeness of wood and, therefore, it is
necessary to speed up rigorous clonal selection.

The variety Victoria, much appreciated and valuable in terms of the biological,
productive, qualitative aspect of commercial, had a percentage of only 1.6% of the total
area under table grape varieties (Figure 2). Regarding the new varieties of table grapes
(superior of old varieties in terms of the production, quality and resistance to unfavorable
factors abiotic or biotic), obtained in Romania, they have an insignificant, less than 4%.

Table grape production areas from the development region of South-West Oltenia
are located in 17 viticulture centres in wine growing region Oltenia and Muntenia Hills,
respectively, in 9 centres in wine growing region of Sands and other favourable land of the
South of Romania (tables 1 and 2).

The development region of South-Muntenia includes areas for the production of
table grape located within 11 centers among wine growing region of Oltenia and Muntenia
Hills, four centers among wine growing region of Danube Terraces and 5 centers in region
of Sands and other favourable land of the South of Romania ( tables 3 and 4).

Range structure of varieties in viticulture areas in developing regions South-
Muntenia and South West Oltenia- It appreciates, rightly, that that the grape varieties for
fresh consumption are produced much more dynamic than the wine grape varieties, this
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being due to the requirements and demands continuously changing of the niche consumer
that accepting more easily the replacement a table grape variety with the another
(Antonacci, A. Scienza quoted in AA.VV. 2010, Grecu V. 2010, DAI/ACED 2011). In
this context, the viticulture research and producers in the field should be constantly
interested in the development of scientific knowledge in the field of genetic improvement in
the vine and in creating new varieties, with a high potential of the production and quality,
with increased resistance to diseases, pests and unfavorable environmental conditions, with
the favorable impact on the environment and to the economic agents, trough the transfer of
these knowledge in economic practice.

Table 1
Structure of the assortment of table grape varieties recommended and authorized in the
viticulture areas of the development region of South-West Oltenia
- Wine growing region Oltenia and Muntenia Hills *

Varieties

Viticulture Centre, County

IJAugusta
Cardinal
IAzur
Muscat
Célina
IAfuz Ali
Italia

Samburesti Olt

Dobroteasa Olt

Dragasani Valcea

Gusoieni Valcea

Maciuca Valcea

*| k| k[ *
*| k| k[ *

lancu-Jianu Olt

Banu Maracine Dolj

*| #| *#| *| *| #| #| | *|Victoria
| #| *| #| *| *#| *| *#| *lde Hamburg
w| w] | | #| #| *| *| * Muscat d'Adda

Bradesti Dolj

Brabova Dolj

Segarcea Dolj

*| %

Severin-Dealul Viilor Mehedinti *

Corcova Mehedinti

Golul Drancei Mehedinti

Vanju Mare Mehedinti

*| k| k[ *

Orevita Mehedinti

k| k| k| k[ k| X| *
S k| k| ¥ k[ k| X| *

*| k| k[ | ¥

Plenita Dolj

Targu Jiu Gorj

* In accordance with O.M. No. 225 of 31 March 2006- Minister of Agriculture and Rural Development of Romania

In ecological conditions from Romania, the maturation of table grape varieties is
between 15 July and 30 October (table 5 and table 6), during seven periods of maturation
(Cichi Daniela et al., 2010, Damian et al., 2011).

Synthetic analysis of the structure of the varieties assortment recommended in
viticulture areas of development region South West Oltenia (according Minister of
Agriculture and Rural Development of Romania, O.M. No. 225 of 31 March 2006-
approving Zoning noble grape varieties of fruitful vines admitted in culture in growing
areas in Romania), show off a limited number of varieties, respectively nine varieties:
Cardinal, Victoria, Azur, Augusta, Muscat d'Adda, Muscat Hamburg, Afuz Ali and Italia
(pyrene varieties for fresh consumption) and one seedless variety (Calina-for fresh
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consumption and raisins), which shows an insufficient use of existing growing availability
of genetic resources in Romania and green supply inefficient use of space existent in
vineyards Oltenia. Regarding the market supply of grapes for fresh consumption in the
development region South West of Oltenia by production obtained from varieties
recommended and authorized in viticulture areas existing, this is ensured within the August
16 to October 15 (table 5), the conveyor varietal being represented by four white varieties
and four red varieties (grape seeds) and a pink seedless variety (Calina).

Assortment of table grapes from viticulture areas of South-Muntenia development
region includes 24 varieties, of which 13 are white and 11 varieties are varieties with red -
black skin, with different shades (Table 6).

In the current context orientation of consumer preferences for grape varieties for
fresh consumption by seedless (without seeds) or less seeds in berry must specify that,
although South-Muntenia Development Region benefits from areas with very high and high
favorability for growing seedless grape varieties (Greaca, Giurgiu, Zimnicea) assortment of
varieties is limited to two cultivars in this category, namely - Otilia and Centenar de
Pietroasa (table 6).

Table 2
Structure of the assortment of table grape varieties recommended and authorized in the
viticulture areas of the development region of South West Oltenia - Wine growing region
Sands and other favourable land of the South of Romania *

Viticulture Centre, County Varieties
3+
> 3
2 |3 -
g | £ | € 5E |5 |2 |2
> ° e 5 T 2 g N <
3 < S N o 2 b = =
< o > < =5 = O < =
Vrata Mehedinti * * *
Izvoare Mehedinti * * *
Jiana Mehedinti * * *
Poiana Mare Dolj * * *
Cetate Dolj * * *
Dabuleni Dolj * * *
Téamburesti Dolj * * *
Potelu Olt * * *
Draganesti-Olt * * *

* In accordance with O.M. No. 225 of 31 March 2006- Minister of Agriculture and Rural Development of Romania

Recommended and authorized assortment in viticulture areas in the South-
Muntenia ensure echeloning fresh grape consumption in period 15 July to 15 October.

Range structure of recommended varieties in viticulture areas of South-Muntenia
Development Region (tables 3 and 4) although it rich, many of these varieties do not satisfy
the current requirements of producers and consumers and, most new table grape varieties
produced in Romania (with higher productivity and quality attributes) are very poorly
promoted and spread to their culture, culture area and is usually limited to the area in which
they were obtained.
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Table 3

Structure of the assortment of table grape varieties recommended and authorized in the viticulture areas of the South-Muntenia
Development Region of Romania- Wine growing region Hills of Muntenia and Oltenia*

Varieties
)g [5)
3+ (5] 20 o
3 S P -
. o S g
Viticulture Centre, County 5 < - " =
o+ = < = ° = L S o S 2 & g <
2 | E |5 |88 |8 2128 < |28 &4 s83 3|8 |s|§|8 |
= ks I=] 8 T f,), N 1} %] 0 4 = 28 E q .S Qo f’:’ o o 153 Il = o
g ] e =R =} 2 = £ 95 sd 89 Ed s = g | 5 = g S
< o > = = < = o oo 2 Ooa © 4 O =al - = prd 195) 177} [ x
Boldesti, Prahova * * * * * * *
Valea Calugareasca * * * * * * * * * * * * * | * * * *
Prahova
Urlati-Ceptura * * * * * * * * * * * * * * * *
Prahova
Tohani, Prahova * * *
Cricov, Prahova * * * *
Costesti, Arges * * * * * *
Bucsani, * *
Dambovita
Valea Voievozilor, * * *
Dambovita
Stefanesti Arges, * * * * * * * * * * * *
Topoloveni Arges, * * * *
Valea-Mare, * *
Dambovita

* In accordance with O.M. No. 225 of 31 March 2006- Minister of Agriculture and Rural Development of Romania
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Table

Structure of the assortment of table grape varieties recommended and authorized in the viticulture areas of South-Muntenia
Development Region of Romania — Wine growing regions Terraces of the Danube and

Sands and other favourable land of the South of Romania *

4

Varieties
[<B < D
= - o o
2|2
iti > b
Viticulture Centre, County . = 5 3 > — 2 s o Ex 2 o
1] c ®'S = w € kS < o g c o 5 d o © c 9
=} S O 3 o o © o © 28 s S 9 «© 29 © = < o o=
> © @ o + o T 7} N it 3 = e g = =5 O 1= c S S
S |8 |28 88 |23 |2 |2 |8 |f85 |8d= |Ed3 | |& |8 |23
< |o | =4 > s | = < |2 Jod2 |oa O |Falow |- [ X |O | <]
Wine growing region Terraces of the Danube
Fetesti lalomita * * * * * * * * * * * * * * *
Greaca Giurgiu * * * * * * * * * *
Giurgiu Giurgiu * * * * * * * * *
Zimnicea * * * * * * * * * * * *
Teleorman
Wine growing region Sands and other favourable land of the South of Romania
Furculesti * * * * * *
Teleorman
Mavrodin * * * * * *
Teleorman
Urziceni lalomita
Suditi lalomita * * * * * *
Ulmu Calarasi * * *

* In accordance with O.M. No. 225 of 31 March 2006- Minister of Agriculture and Rural Development of Romania
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Table 5
The period of ripening of table grape varieties recommended and authorized areas in Wine
growing region of Oltenia
July August September October
15-31 1-15 16-31 1-15 16-31 1-15 16-31
Maturity Maturity Maturity | Maturity | Maturity |Maturity| Maturity
group | group Il group Il | group IV | group V |group VI| group VII

Variety

IAugusta

Cardinal*

\Victoria

Azur

Muscat
de Hamburg

Muscat d'Adda

Calina

IAfuz Ali

Italia*

*Unauthorized for planting from 2012 according to the Official Catalog of varieties of crop plants in Romania for
2012 (by Minister of Agriculture and Rural Development of Romania and State Institute for Testing and Variety
Registration-ISTIS)

Currently, the Romanian market facing with the lack of the grapes varieties with a
few seeds in berry or even lack thereof (high degree of seedless), the existence a limited
number of grape cultivars with very early and early ripening, but especially of those with
the complex biological resistance.

The Romania's current viticulture, characterized by a strong specialization in wine
production, has a number of disadvantages, especially as regards the weakly promoting and
enlargement in the crop of indigenous grape varieties. At this shortcoming is added and the
lack of coherent national programs which to support the inventorying, collection and
conservation of the viticultural germplasm fund, which over time can permanently damage
the Romanian viticulture genetic patrimony, what limits the availability of genetic
resources that can be used in the process of breeding.
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Table 6

The period of ripening of table grape varieties recommended and authorized areas in South-

Muntenia Development Re

gion of Romania

Variety

July August September October
15-31 1-15 16-31 1-15 16-31 1-15 Mle?tjilt
Maturity | Maturity | Maturity | Maturity | Maturity | Maturity rou y
group | | group Il group Il | group IV | group V | group VI gV”p

Centenar Pietroasa
(Seedless grapes)

/Augusta
Muscat  Timpuriu
de Bucuresti

Otilia (Seedless
grapes)
Timpuriu de
Pietroasa

Napoca

Cardinal*

\Victoria

Chasselas dore
[strita

Chasselas de
Baneasa

Milcov

Muscat de
Hamburg
Muscat de Adda
Transilvania
IAlphonse
Lavallee*

Silvania

Select
Greaca

IAfuz Ali
Italia*
Xenia

Coarna neagra

sectionata
|Tamina

*Unauthorized for planting from 2012 according to the Official Catalog of varieties of crop plants in Romania for
2012 (by Minister of Agriculture and Rural Development of Romania and State Institute for Testing and Variety

Registration-ISTIS)
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CONCLUSIONS

Even if the range of table grape varieties seems rich for our country (varieties and
local and foreign clonal selections) many of the varieties included in the official Catalog of
varieties of crop plants in Romania do not meet the current requirements of producers and
consumers and, many of table grape varieties obtained in Romania are less promoted and
spread in culture (their area of crop, usually limited to the area in which they were
obtained).

Ensuring the consumption of fresh grapes as long a period of time, improving
vineyards in areas established to obtain for this product and reducing / elimination of
imports of grapes, can be achieved only by creating, promoting and expanding the new
varieties in culture, obtained in the research, varieties with different maturation periods,
higher quality of existing varieties. These new varieties should require as few phytosanitary
treatments, with high adaptability to ecological conditions in Romania, varieties which
have high potential to enter into direct competition with imported products with high
commercialization potential in European markets.

In this context, is required a national strategy for reconsidering of the national
network of inventorying, evaluation and conservation of genetic viticultural resources
(including the public-private partnerships) on the one hand, but also, the reconsideration of
areas of the economic exploitation of the assortment (geographic conveer) respectively, the
diversification of the assortment of the table grape varieties (conveyer varietal) in relation
to the needs of consumers and producers.

REFERENCES

Arif Atak, Alimet Altindisli, Ekiye Gokse, 2011, Phytochemical properties of some
grapevine (Vitis vinifera L.) hybrids, American Journal of Food Technology 6 (9): 843-850

Athina Damianaki, Efstathia Bakogeorgou, Marilenna Kampa, George Notas,
Anastassia Hatzoglou, Simone Panagiotou, Claudia Gemetzi, Elias Kouroumalis, Pierre-
Marie Martin, Elias Castanas, 2000, Potent inhibitory action of red wine polyphenols on
human breast cancer cells, Journal of Cellular Biochemistry, 78:429-441

AAVV., 2010, L* ova da tavola, coordinamento scientifico di D. Antonacci, A.
Scienza. Collana Coltura &, ideata e coordinata da R. Angelini, Bayer CropScience, Ed.
Script, Bologna, pag. 624

Cichi Daniela, Popa Camelia, Necula Cezarina, 2010, Ghid ampelografic al soiurilor
de struguri pentru masa, Ed. Universitaria, Craiova

Cichi Daniela Doloris, Monica Vintilescu, Giugea N. Costea D.C., Camelia Popa,
2011, Agrobiological and technological potential of some table grape varieties in the Banu
Maracine vineyard, Analele Universitatii din Craiova, Seria Biologie, Horticultura, Tehnologia
Prelucrarii Produselor Agricole, Ingineria mediului,, Vol. XV (LII), p.87

Constantinescu Gh., Indreas Adriana, 1976, Ampelologia soiurilor apirene, Ed.
Academiei R.S. Romania, Bucuresti

Corder R., Douthwaite J.A., Lees D.M., Nooraeza Q.K., 2001, Endothelin-1 synthesis
reduced by red wine. Nature, vol. 414, pag. 863—864

Damian Doina, Liliana Rotaru, Ancuta Nechita, Savin C., 2011, Ampelografie-
Metode si metodologii de descriere si recunoastere a soiurilor de vita de vie, Editura Pim,
lasi.

Dejeu L.C., 2010, Viticultura, Editura Ceres, Bucuresti

Dobrei A., 2003, Soiurile de struguri pentru masa.Editura Waldpresss, 200 p.

Girotti S., Arfelli G., Luppi S., Maccagnani L., 2002, Determinazzione della capacite

87


http://www3.interscience.wiley.com/journal/35503/home

antiossidante in té, birra e vino mediante un metodo chemiluminescente. Vignevini, nr. 1-2,
pag. 104-106

Grecu V., 2010, Strategii viticole Ill- Soiurile apirene pentru struguri de masa, o
problema nerezolvata, Agricultorul roman, anul XII, nr. 3 (135), p.18

Ionica Mira Elena, 1999, Cultura unor soiuri de struguri pentru masa in conditiile
Universitatea din Craiova

Martin T., Oslobeanu M., Gorodea Gr., Martin D., Baltatu 1., 1974, Strugurii de masa,
Ed. Ceres, Bucuresti

Moreno A., Astro M., Falque E., 2008, Evolution of trans- and cis-resveratrol content
in red grapes (Vitis vinifera L. cv Mencia, Albarello and Merenzao) during ripening.
European Food Research and Technology, 227: 667-674.

Oprea St., Moldovan S.D., 2007, Ameliorarea vitei de vie in Romania, Editura Poliam,
Cluj Napoca, 336 p

Oslobeanu M., Macici M., Georgescu Magdalena, Stoian V. , 1991, Zonarea soiurilor
de vitd de vie iIn Romania, Ed. Ceres, Bucuresti

Popa A., Dicu C., 2010, Viticultura si vinurile Roméniei, Edit. Alma, Craiova, p. 104-
204

Popa A., 2012, Viticultura din Oltenia intre reconstructie si dezvoltare, Edit. Alma,
Craiova, p. 99-117

Popa Camelia, Daniela Cichi, Cezarina Necula, 2008, Studies on the behaviour of
variety Golden Stefanesti in vineyards Stefanesti and Banu Maracine, Analele Univ.
Craiova, vol XIII (XLIX)- Seria Biologie, Horticultura, Tehnologia Prelucrarii produselor
Agricole, Ingineria Mediului, p.45

Rotaru Liliana, Ancuta Vasile, Nechita B.C., Niculaua M., Colibaba Cintia, 2011,
Modernizarea tehnologiei de obtinere a strugurilor de masa prin implementarea sistemului
european de calitate EUREPGAP, Editura lon lonescu de la Brad, lasi, p.40-153;

Sestras R., 2004, Ameliorarea speciilor horticole, Editura Academic Pres, p.9-66

Simion Cristina, Alina Donici, 2011, Soiuri noi de struguri pentru masa experimentate
si recomandate 1n podgoriile din judetul Galati, Edit. Pax Aura Mundji, p. 1-47

Teissedre P.L., Waterhouse A.L., Walzem R.L., German J.B., Frankel E.N., Abbeler
S.E., Clifford A. J., 1996, Composés phénoliques du raisin et du vin et santé, Bulletin de
I'0.L.V., nr. 781-782, p. 252-277

This P., Lacombe T., Thomas M.R., 2006, Historical origins and genetic diversity of
wine grapes, Trends in Genetics, Volume 22, No. 9, p. 511-519

Vintilescu Monica, 2012, Studii referitoare la comportamentul unor soiuri de struguri
de masa nou create, in conditiile unor areale viticole din Oltenia si Muntenia, Teza de
doctorat, Universitatea din Craiova

Xu C. Y. Zhang, L. Cao and L. Jiang, 2010, Phenolic compounds and antioxidant
properties of different grape cultivars grown in China, Food Chem., 119, p. 1557-1565

*** Q.M. nr. 225 din 31 martie 2006 privind aprobarea Zonarii soiurilor nobile de
vitd-de-vie roditoare admise in culturd in arealele viticole din Romania, publicat in
Monitorul Oficial nr. 324 /11 aprilie 2006

*** M.A.D.R. and ISTIS, 2012, Catalogul oficial al soiurilor de plante de cultura din
Romania

*** DAI/ACED/Peter White, Alexandru Belschi, 2011, Studiul pietei de desfacere a
fructelor proaspete si uscate in Romania.

88



Seria: v Biologie

UNIVERSITATEA DIN CRAIOVA v Horticulturd

UNIVERSITY OF CRAIOVA ¥ Tehnologia prelucrarii
produselor agricole

v“Ingineria mediului
Vol . XVl (LIV)-2013

BEHAVIOUR IN THE PROCESS OF GROWTH AND FRUITING OF
APPLE VARIETIES IN THE SOUTH OF THE COUNTRY
Mihai Cichit

Keywords: vigor, production, rootstock, variety, apple.

ABSTRACT

The shortage of information on the behaviour of a particular variety in a particular area, and
on the other hand, the rapid dynamics of new varieties, forcing experts from all countries and areas
to investigate the behaviour of new fruit varieties in natural conditions.

Although there are currently in culture an impressive number of apple varieties, each of them
manifested in the process of growth and fruiting as well in terms of quality and safety, significant
deficiencies.

Good resistance at Podosphaera Leucotricha have presented the varieties Red Delicious and
Sir Prize. At Endostigme Inaequalis, the reaction was different in the sense that the varieties Golden
Delicious, Starkrimson, Golden Spur and showed obvious sensitivity.

On the other hand each natural area, fructiferous or centre lies in ecological conditions has
certain conditions, of microclimate, an environment edafic.

These items contribute more or less display production potential of certain varieties.

In the south zone conditions, for ensuring continuous supplies of fruits, can be retained in
assortment of the varieties: Golden Delicious, Jonagold, Sir Prize and the Starkrimson.

INTRODUCTION

Validation requirements for fruit species apple and internally but also to export,
they did but should be extended to areas of culture.

For these reasons varieties are preferred that lend to new methods of planting in
orchards, in intensive and superintensive system and which fulfils the conditions imposed
by the new european requirements.

In the main countries producing apples, the assortment is changed from one
decade to the next, and even after a few years in order to cope with the demands of the
ever-increasing consumer and competition between the foreign and domestic producers on
the domestic markets.

Eugeniu Gudumac (2008), has developed an informative guide to support small
and medium-sized producers from the area Chisinau.

The guide reflects some important technological aspects at formation of young
plantations superintensive, with the presentation of varieties for testing in production
especially for the South of Moldova.

Bilan & Saganean, 2006, studied the growth potential of apple trees, depending
on the cutting system at four varieties Pinova, King lonagold, Champion and Gala Must
grafted on M 9.

tUniversity of Craiova, Faculty of Agriculture and Horticulture — Street Libertatii 19, Craiova, Dolj, Romania,
mihaicichi@yahoo.com
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They highlighted the fact that the increase in foliar surface dynamics is in
corelation with the dynamic growth of the shoots.

Apple varieties resistance to diseases constitute one of the main objectives of the
programme of improvement.

Sina Cosmulescu (2005), noted that genetic resistance varieties to Endostigme
inaequalis more widespread in the culture in different countries are: Florina, Prima, Liberty,
Sir Prize, Pionier, Generos, Romus.

In Bulgaria it was shown that the number of treatments has been lower to varieties
resistant to Endostigme inaequalis than to the neresistant, (Dzhuvinov et al., 2001).

In studying the assortment has an important role and foliar fertilization, this issue
has occupied Bélan V. and Vamasescu S., (2012).

Within the framework of the three varieties, they have studied the foliar surface in
relation to the requirements of different foliar fertilizers on plants.

Remy P. (1962), specifies that the varieties Golden Delicious, Mc. Intosh are very
sensitive to lack of magnesium in the soil, which has as a result a premature leaf fall.

MATERIALS AND METHODS

Research has been carried out in the period 2010-2012 within the framework of
plantations established in the botanical gardens in 1993 with six apple varieties and one
rootstocks (M 9). The experience was randomized blocks method located in the 2
repetitions of 10 trees in repetition, returning 20 trees per variant.

Shape crown for trees was Drapeau Marchand.

Trees were planted at a distance of 3.5 m between rows and 2.0 m on row of trees.

In order to achieve this purpose, we have proposed several research objectives:

-checking of varieties in growth;

-checking the fructification varieties;

-the production obtained.

RESULTS AND DISCUSSIONS

In the study of the six varieties on the rootstock, | found the following:

Within the studied varieties early start in vegetation develops varieties: Golden
spur (3 111-8 1V) and followed by the variety Sir Prize (4 111-9 1V). A late entry in the
vegetation detached from 2-3 days, presents the variety Golden Delicious (5 111-10 V), the
Jonagold (5 I11-10 1V), Red Delicious (6 I11-11 1V) and the variety Starkrimson (6 111-11
IV). Retain a longer period leaves the following varieties: Red Delicious, Sir Prize and
Starkrimson (22.X - 7.XI). Significant very significant positive growth compared with
average, presents varieties Jonagold (122.2 m/ tree) and Sir Prize (120.3 m/ tree).

Reduced vegetative growth, reflecting a small vigor, presents the varieties: Golden
Delicious and Golden Spur, which compared to the average registered very significant
negative values, and the distinct values significantly negative has Starkrimson variety.

Compared with the Golden Spur, small increases presented the Golden Delicious
variety whose values are negative, significant distinctively (108.4 m/tree). The amount of
fouling increases highlight very clearly and in Figure 1.

90



125
120

115

?

L10

105

m/pom

pur [Mt)
Jonagold
Red Delicious
Sir Prize
Starkrimson

Golden Delicious

g

[pval=] o

Z
o

vy k=]

£ Golden$

4
0
©

Figure 1. The amount of fouling increases at several apple varieties (Years 2010-2012)

Note the above the average values in the varieties: Jonagold (3.80 m/tree) and Sir
Prize (4.00 m/pom) whose values are significantly positive. Also, the varieties Golden Spur
(3.00 m/tree) and Starkrimson (3.20 m/ tree) presents significant negative values compared
to the average. In terms of the diameter of the crown, the varieties Jonagold (4.40 m/tree),
Sir Prize(4.35 m/tree) and Red Delicious (4.30 m/ tree) stood out with significant values
and very significant positive compared to the average.

Analyzing the growth increase in the thickness of the surface sections of the trunk,
we keep that growth meant a spore done: Jonagold (190.5 cm?/tree ), Red Delicious (180.0
cm?/tree) and Sir Prize (190.0 cm?/tree), which compared average, registered very
significant positive values. Distinct values and very significant negative showed varieties
Golden Delicious (145.0 cm?/tree), Golden Spur (140.5 cm?/tree) and Starkrimson (160.5
cm?/tree), compared to the average.

In the fructification process exist differences, but are not too high between
varieties. In the varieties of apple, mixed buds start in vegetation in the first decade of
March (3-7 Ill), or the first-second decade of April (7-14 V). Start more early buds
swelling the varieties Golden Spur and Sir Prize (3. I11-7. 1V). The beginning blooming is
invoked at of apple in the second decade of the month of April (13.1V-16. 1V) or the first
decade of May (3.V - 9.V). With the early blooming stand out the varieties: Golden Spur
(13.1V - 3.V) and Sir Prize (13.1V - 4.V). End of blooming takes place in the third decade
of the month of April (22.1V - 25.1V) or the second decade of the month of May (13.V-
19.V). The period of blooming overlaps with most varieties and thus it is still necessary to
group the varieties with close or simultaneous flowering and reciprocal pollination.
Ripened their fruits in the first or second decade of September the variety Jonagold, Red
Delicious and Starkrimson (1.1X - 20.1X; 7.1X - 20.1X; 10.1X - 20.1X).

The varieties Golden Delicious, Golden spur and Sir Prize can be harvested during
the last days of September (2. 1X - 30. IX). Knowledge of the specifics of the fruition of
any kind within a species has a particular relevance in indicating how cutting and even tree
leadership.

Thus, the varieties Golden Spur and Starkrimson presents a short formations
dominating the fruition of spikes (80-95%). This character makes use of small distances
between floors, a large number of short branches and the possibility of their use within the
superintensive plantations.

Dominant on long formations the following varieties: Sir Prize(45%), Golden
Delicious (30%), Red Delicious (30%).

The percentage of formations of fruits in the varieties of apple fruit studied is
presented in Figure 2.
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Figure 2 - The specifics of the fruition of several apple varieties

The determinations made in the years 2010-2012, it is established that yields
achieved an average of 43.3 kg/tree. The highlights however this varieties: Golden
Delicious (55.0 kg/tree) and Starkrimson (60.0 kg/tree), as a very significant positive,
compared to the average. Jonagold variety should be highlighted with an estimated
production of 45.0 kg/tree larger than the average 43.3 kg/tree.

A small amount of fruit was obtained from varieties Golden Spur, Red Delicious
and Sir Prize (30.0-35.0 kg/tree), proving a poorer adaptability of these varieties at the
present conditions of the central zone, values being distinctly and very significant negative.

CONCLUSIONS

The vigour of growth through increases in the amount assessed by vegetative tree
height, crown diameter, the increase in thickness of the trunk is large in the varieties
Jonagold, Red Delicious, and Sir Prize.

Effect of growth shows the varieties Golden Delicious, Golden Spur and
Starkrimson. Fruits maturation begins in the first decade of September and ends in the third
decade of the month September, being considered as varieties of autumn - winter.

In the central area, in order to ensure continuous supplies of fruits, can be retained
in the assortment of the varieties: Golden Delicious, Jonagold, Sir Prize and the
Starkrimson.
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ABSTRACT

In aim to create new table grape varieties it is take into consideration the primordial role
of genetic resources in improving of the viticultural assortment, as source of new traits for obtaining
new genotypes highly competitive. Diversification and supplementing the existing assortment in
Romania, with varieties with different degree of seedless, various use and high quality, is a
desideratum of the breeding program .

To the obtaining of hybrid elites were chosen table varieties recognized for superior
quality and productive potential of the crop, earliness and degree of seedless: Canner, Black Pearl.
Were made the specific agrobiological and technological determination which revealed high
biological quality of the varieties targeted under the conditions of the viticultural center Stefanesti-
Arges and to the new elits at the new elites obtained in F1.

INTRODUCTION

Improving the Romanian viticultural assortment with new varieties, mainly
seedless, with different use, with varying degrees of seedless and with staggered ripening
represents in fact a necessity for viticulture and national economy. In recent years in
Romania the assortment of varieties for fresh consumption and processing is one weak
because have not been created the varieties for this segment and implemented in the areas
of culture. Testimony is that in The official catalog of varieties of crop plants in Romania
for 2012 are recorded only four varieties of seedless table grape, respectively Calina,
Pietroasa, Otilia and Perlette.

The practice efficiency of the works breeding can not be assured and increased,
without a thorough theoretical basis, without knowledge of the phylogenetic and
ontogenetic material with which they work ( Neagu, 1975)

If the seedless varieties from the old assortment of the world of corresponded to
the initial purpose of industrialization, where the size of berries had a less important role,
today for the fresh consumption, the size of the berries becomes a problem of first order
(Constantinescu & Indreas 1976, Indreas & Visan 2002, Popa Camelia et al. 2010 ).

The high quality standards required by the the international market determines
breeders at a rigorous research of the genetic basis for the future combinations. The

! National Research and Development Institute for Biotechnology in Horticulture, Bucharest-Pitesti Street, N0.37,
Stefanesti, Tel: +40248/266838, e-mail:cretcris76@yahoo.com
2 University of Craiova, A.l.Cuza Steet, No13, Tel: +40251/414398, e-mail: danielacichi@yahoo.com

93



premises of the choice a some suitable genitors, wich to transmit the quality and quantity
characters pursued in descendents are extremely important.

MATERIAL AND METHODS

An important objective of European viticulture is today the creation of new
varieties adapted to climate and soil conditions, of table grapes with outstanding quality
traits, to replace some of the existing varieties in old plantations and and having as few
seeds in the berry (seedless).

As a result the intraspecific hybridizations performed with varieties of American
origin: Canner si Black Pearl, at Stefanesti in 2007-2009 was obtained a rich varietal fond
with elites hybrid for table grapes, pyrene and seedless.

After a studying for several years of the varieties for jam and raisins existing in the
ampelographic collection, we found that the two varieties used as paternal genitors have
agrobiological and technological characteristics important, that can transmit valuable traits
in combination with the Victoria variety.

Canner and Black Pearl varieties were studied in a ampelographic collection at
I.N.C.D.B.H. Stefanesti. Its were grafted on Kober 5 BB rootstock and planted in 1996 at a
distance 2.5 m between rows and 0.9 m on row. The training system of grapevine is Guyot
on half-tall strains.

Pedoclimatic conditions are specific to the vineyard Stefinesti. The experimental
field was placed on a typical preluvisol with clay to loam-clay texture in the first 60-80 cm
depth.

RESULTS AND DISCUTIONS

Within the study has been carried out observations and determinations on varieties
resistance at frost in winter, vigor of the hub, deployment the main phenophases, duration
of the vegetation period, were calculated the coefficients of the absolute fertility and
relative, productivity indices, the quantity and quality of grape production.

Canner (Figure 1) variety is characterized by: The mature leaf is large,
pentagonal, with large teeth, glabrous. The bunch is large, ramose, lax. The size of berry is
medium-large, with narrow ellipsoid shape, color of skin is yellow greenish, rusty on the
sunny side. The firmness of flesh is very firm, crispy and with small rudimentary seeds.

Black Pearl (Figure 2) variety is highlighted by: The mature leaf is medium, pale
green, glabrous, the size of teeth is medium, with both sides rectilinear. The bunch is large,
ramose, lax. The size of berry is medium, with obtuse ovoid shape and color of skin is dark
red - violet. The firmness of flesh is firm, seedless.

In this paper are presents the agro biological and technological characteristics of
the both seedless varieties during the three years of study (2010-2013) to demonstrate the
value of combination into hybrid descendants.

The time of bud burst of the two seedless varieties have demonstrated a good
adaptability to specific climatic conditions in vineyard Stefanesti (Figure 3).

The average of values (years 2010-2013) concerning the viability and fertility of
buds demonstrates that the two varieties have had close values, the losses being small. The
coefficients of absolute fertility had recorded values equal in both varieties; just CFR
differentiates very little Black Pearl variety as against Canner. The yield per vine is high
and very close at both varieties (2.5 -2.8 kg/vine), a factor for that those varieties were
selected as paternal genitors in the hybrid combinations (Figure 4).
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Figure 2. Black Pearl variety
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Figure 3. Elements of the viability and fertility Figure 4. Coefficients of fertility:
of the bud absolute and relative

To highlight the productive value of the varieties, the productivity index were
calculated: absolute (CFA) and relative index (CFR), Figure 5. Due to the the large weight
of the grapes from Canner variety (479 g) the productivity indices of this variety had
recorded values very high, special values for a seedless variety. The main quality traits that
highlight the two seedless varieties are presented in chart 6. The size of berry, expressed by
the weight of the 100 berry, in average had presented values between 368g (Canner) and
239g (Black Pearl). The weight of a bunch of grapes, was determined by repeated
weighings of these per 10 vines, keeps the same ladder as in the case of the weight of berry.
Thus, the largest bunches of grapes had the Canner variety (479g) followed by Black Pearl
with 150 g less. Due to the higher content in the sugars of the must (204g/1), BlackPearl
variety recorded higher values regarding the gluco- acidimetric index.
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Due to the morphological characteristics, agro-biological and special
technological, the mentioned varieties were used in hybrid combinations to obtain new
genotypes for table grapes with highly degree of seedless.

CONCLUSIONS
Under the climatic conditions of viticultural center Stefanesti - Arges, the two
seedless varieties (Canner and Black Pearl) have superior qualitative traits as against many
existing varieties in the culture and on market place. Due to the special morphological
characteristics, shape and color of the berry, size of bunch, the accumulation of sugars, the
varieties have been successfully used in the process of creating new seedless grape
genotypes.
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ABSTRACT

To supplementing viticultural assortment for table grapes it is take into consideration
obtaining some hybrids at which due to the recombination of the genes, selection for the quality,
earliness, productivity to allow identifying of the some forms superior as against the parents from
that further follows obtaining some new varieties. Thus the ampelographic determinations were made
to the bunch (grape) and berry descriptors at 14 elite obtained by self-fertilization of the Victoria
variety. By self-fertilization performed it was take into consideration the transmitting and fixation in
the vegetative lineage of some valuable traits (quantity — quality), the type of the fusion heredity
(color of grape) the maximum capitalization of the environmental conditions. It was found that 13
elites have the color of berry greenish yellow and at an elite the color of berry is rose. Regarding the
shape of berry it is diversified shapes from ovoid shape to cylindric shape and even horn shape.

INTRODUCTION

The new varieties and hybrids, obtained by breeders must meet a large humber of
characteristics and importance traits of biological and economic, expressed at a superior
level. The meeting of a largest number of characters and valuable characteristics into the
same variety or hybrid does not mean the creating of some varieties or universal hybrids for
all regions, for all the natural and practical requirements. Possible is the realization of new
forms with a biological plasticity much higher, which can be grown under different
ecological conditions (Neagu 1975, Oprea & Moldovan, 2007, Ciobotea et al. 2012 ).

The researches made in time have revealed the fact that together with the most
commonly used conventional methods to creating of new genotypes - intra-and interspecific
hybridization - the method by self-fertilization is a method that not induce the diversity of
genetic just puts in order the genetic heritage, which aims at improved of genotype, thus as
this to manifest by the appearance of the phenotypic characters more valuable (Pena A.
1970, Oprea St., 1971).

At the grapevine, self-pollination may reveal expression of the intrinsic variability
even present in the genome of some varieties that seem very homogeneous phenotypically
(Sestrasg, 2004). Therefore, Tamai et al., 2003 confirms the hypothesis of the polyclonal
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origin of some varieties, emitted by Rives (1961) and recommends self-pollination as a
method of increasing the genetic diversity of the grapevine.

MATERIAL AND METHODS

In order to obtain some superior biotypes than those existing in the current
viticultural assortment (earliness, the productivity and the crop quality, resistance to
handling and transport, the size of the bunch and berry, higher biological resistance to the
unfavorable environmental factors, pathogens and pests) is essential also the knowledge of
the hereditary base of genitors but and establishment of the suitable methods for creating
hybrids and varieties of high quality.

The hybridizations performed within the Vitis speciesat I.N.C.D.B.H. Stefénesti
were took into account the transmission and the fixation in vegetative lineage of
intermediate characteristics between genitors (quantity — quality), the type of merged
heredity (the color of the grapes), the conversion of sex with heterozygous pronounced
character.

By self-pollination of the Victoria variety were obtained numbers of 31 hybrid
elites which have got, in a particular way, a part from the characteristics of the self-
fertilization variety. Of these a number of 14 elite have proved particularly in terms of
shape, color, size of bunch of grapes and berry.

Within the genetic recombinations, to separate the most favorable genes and to fix
the most important characters was used the selection method of the valuable descendants
within the lines resulted from successive self-fertilization. In this way we tried obtaining of
some hybrid elites for table grapes with high quality knowing that this characteristic is
determined by several genes, with an additive action what can be genetically fixed by self-
fertilization.

For the knowledge of the main ampelographic characteristics of the elites, but and
a knowledge of the way that the characteristics have been transmitted from the the parental
varieties at the descendants varieties, was used The methodology of the ampelographic
descriptors, established by the O.L.V., U.P.0.V. and 1.B.P.G.R regarding descriptors:
bunch and berry.

Data interpretation was done aiming the transmission of the traits mentioned in
relation to the Victoria genitor, the representative variety for the table grapes.

RESULTS AND DISCUSSIONS

According to The methodology of the ampelographic descriptors, established by
the O.1.V.,, U.P.0O.V. and I.B.P.G.R, each trait is described, and the terms codified by digits,
represents a level of expression, being the smallest units in the presentation of a trait. To
avoid any confusion and to facilitate the determination, for the each level of the expression
was established the reference varieties, to compare.

Analyzing 14 hybrid elites selected in F1 after the size, color, shape of bunch of
grapes and berries, we find that these have character and traits by the dominance on the
whole, of a character or trait of the Victoria variety.

Victoria - It is a complex hybrid produced by the crossing of varieties: Cardinal x
(Alphonse Lavallée x Ahmeur Ahmeur ) x Afuz Ali. Hybridization was performed in the
Research Institute of Horti-growing (ICHV) Bucharest, by Victoria Lepadatu. The works of
the selection were continued at S.C.V. Dragésani, the variety was homologated in 1978. It
is one of the most valuable works of Romanian varieties for table grapes.
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In order to assess the size transmission of the bunch of grape, the genotypes
obtained by self-fertilization of the Victoria variety (Figure 1) have shown a strong
variability from the size of the bunch and berries.

It follows that the transmission of the grapes size in F1 lineage is influenced by
the use of their in the hybrid combinations.

WEIGHT OF A BUNCH AND 100 BERRY (g)

Bbunchg m100berryg

Figure 1. The average weight of the bunch and berries from 14 hybrid elites
compared to Victoria variety

Through repeated weighings of the 100 berry and grapes we determined the
weight of grapes. The Victoria variety, the variety used in the artificial hybridise has been
exceeded by the 6 elites as regards weight of the bunch. Regarding the weight of 100 berry
are distinguished three hybrid elites ( A16, A19, A27 ) with values between 400-850 g,
surpassing (even once again) the Victoria variety, variety recognized and appreciated for
the size of berry, Figurel.

Remarkable and interesting is the way how have been transmitted to the elites the
morphological characters relating to the shape of the bunch and berry, but also the color of
the berry. Table 1 Thus, 9 elites have the shape of bunch - funnel shape, similar with
Victoria variety, while 5 elites have different shapes ( cilindrical ). The descriptor the shape
of berry demonstrates the different way how this influenced the descendants. Only two
elites hybrid have the shape of berry inherited from the parental variety — ovoid - the others
have obtuse ovoid shape ( 4 elites ), narrow ellipsoid ( 4 elites ) and cylindric ( 4 elites ),
Figure 2.
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Victoria

Fig. 2 Victoria variety and the hybrid elites obtained by self-fertilization of it

And the color of berry varies to the 14 genotypes, comparative with the variety
Victoria. If, majority of elites have the yellow color alike with the parental variety, have
been and two elites with golden berry, one — green yelow, and distinguished, one elite with
rose berry.

100



Shape and color of the bunch and berry

Table 1

No. | Elite/variety Thebshape of The shape of The color of
unch berry berry
1. Victoria funnel shaped ovoid yellow
2. Al cilindrical obtuse ovoid yellow
3. A5 funnel shaped obtuse ovoid rose
4, Ab funnel shaped broad ellipsoid golden
5. A8 cilindrical cyilindric yellow
6. A9 cilindrical obtuse ovoid yellow
7. Al5 cilindrical narrow ellipsoid yellow
8. Al6 funnel shaped cylindric yellow
9. Al7 funnel shaped ovoid yellow
10. Al9 funnel shaped narrow ellipsoid golden
11. A25 funnel shaped narrow ellipsoid green yellow
12. A26 cilindrical ovoid yellow
13. A27 funnel shaped cylindric yellow
14, A29 funnel shaped cylindric yellow
15. A3l funnel shaped obtuse ovoid yellow

CONCLUSIONS

From genotypic analysis of hybrid grapevine plants ( F1 ), derived from the self-
fertilization of the Victoria variety, results the following conclusions:

A part of the resulted hybrid elites have the superior qualitative traits than the
genitor variety, fact which demonstrates a remarkable hereditary dowry of the Victoria
variety;

Of the 14 genotypes presented, the elite A 5 had presented the color of berry — rose
- different from the self-fertilization variety whose berry is yellow character borrowed from
the gene fund of the parental varieties of the genitor;

Presented elites are special and also valuable in terms of quality reason for which
can compete with many varieties from the viticultural assortment.
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ABSTRACT

Summary of our research on exploitation through distilled plums belonging to different
varieties, such as Agen, Fat Romanian , Stanley and Sweet haulm, grown in Samburesti-Dobroteasa
showed that fruits of these varieties is a staple good quality distilled. Raw distillates with the most
complex composition are obtained from the fruit varieties Agen and the Fat Romanian, because they
have a high potential for accumulation of sugars. Made aging in oak barrels, these spirits enrich their
composition, especially if we refer to esters and aldehydes, impressing by the flavor they have. Our
observations also noticed that we have a raw material (marc) of good quality, but, if the alcoholic
fermentation and distillation is faulty, distillates obtained ceases to be quality.

INTRODUCTION

Among the tree species, plum occupy large areas in Romania, with a long tradition
in the cultivation of this species. Prunes have a high food value. In their chemical
constitution, there are useful substances for human consumption (nutrition). They contain
per 100 g fresh substance, water (73-86%), dry matter (26-33%), sugar (9-16%), organic
acids (0, 39-2%), protein (0, 22 to 1.07%), pectin (0.35 to 0.95%), tanoide (0.6 - 0.25%),
ascorbic acid (0.20 - 14%) and have energy value of between 44 - 89 per 100 g of fresh.

Plums contain a number of vitamins: provitamin A (Bcaroten) 0.05 -0.60 mg / 100
g, ascorbic acid (vitamin C) 1 to 23 mg / 100 g, Vitamin B1 20 - 200 y / 100 g, vitamin B2
20-90y /100 g, Biotin 0.6 y / 100 g, vitamin PP 0.2 to 0.6 y / 100 g Pantothenic acid 0.12
to 0.24 mg / 100 g. Plums contain 100 g ash: CI (0.0015 mg), | (0.007 mg), P (22.8 mg), Na
(2.2 mg), K (167 mg), Ca (13, 3 mg) , Mg (13 mg), Fe (0.14 mg), Mn (0, 14 mg).

As a result of this composition they are widely used for fresh consumption, semi
and industrialized. All these have been highlighted by numerous studies: Popa A, 1985,
2002, Radulescu Paula 2010; Pomohaci N. and al., 2009, 1999; Wittkowski, R. and al.,
2000; Tourliere, SD, 1978, Curbelo, Garcia, AS, 2006, Bonepas, C., Gauthier, P., 2008.

Yet more than 40 - 45% of production for obtaining distillates, which are known
as brandy, plum brandy, horinca, etc. These distilled, by their chemical composition and
olfactogustative characteristics are superior to those obtained from cereals. Measurements
and observations made by us to the plum distillates from Samburesti — Dobroteasa, Olt
County, attests that.
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MATERIAL AND METHODS
Marc distillates were obtained from plum varieties belonging: Agen, Fat
Romanian, Stanley and Fresh haulm, grown in the area Samburesti - Dobroteasa, Olt
County. The chemical composition of raw, or shortly distillates aged in oak barrels (220 1),
was determined by laboratory analysis using the methods recommended by the OIV and
those in standards in Romania. Organoleptic assessment was made using compensation
system points from 1 to 20. At plum marc was a double distillation.

RESULTS AND DISCUSSIONS

Results plum distillate is appreciated when raw (immediately after distillation) as
one of the finest spirits. Substances contained in raw distillates of different origins plums. A
part from fruits, mostly formed during alcoholic fermentation of the pulp of plum, while
others are formed during distillation. Besides alcohol, water extract and raw ash plum
distillate containing volatile substances such as acids (particularly acetic acid), aldehydes
(especially acetic aldehyde), furfural, esters (mostly in ethyl acetate) and alcohols, butyl
and amyl alcohols predominating. The quality of raw plum distillate is determined by the
extent to which these substances enter the composition, as a result, they serve to
characterize them. The proportion of these components depends on the plums quality - raw
material, mode of fermentation and distillation mode, climatic offer made to areas where
fruits grow. The alcoholic strength of raw distillate of plums, belonging to different
varieties, depends on the potential for accumulation of sugars in fruits and how
fermentation and distillation of marc is made; it oscillates between 47 vol% and 55 vol%
alcohol. Smaller alcoholic concentrations are found in raw distillates made of marcs of
Stanley variety.

Total acidity values are between 164 and 185 mg (acetic acid) to 100 mg
anhydrous alcohol. Aldehydes are found in proportions of 40 to 48 mg per 100 ml
anhydrous alcohol. Plum distillate esters were determined from values of 35 to 114 mg
(ethyl acetate) in 100 ml anhydrous alcohol.

Furfural, although falling within aldehydes, during the analysis of distilled spirits
is metered separately. It’s thought, in moderate proportions, to contribute to a more
complex, pleasant flavor. When there is excessive amounts of it, it has got a negative
influence.

Raw distillation of plum, belonging to different varieties contain very little furfural
(0.11 to 2.06 mg per 100 ml anhydrous alcohol). Somewhat higher amounts (2.06 ml / 100
ml anhydrous alcohol) were found in the distillate derived from Fatty haulm variety plums.
Higher alcohols are found in quantities ranging from 264 to 304 ml (isobutyl alcohol) in
100 ml anhydrous alcohol. The extract has values ranging between 340 and 604 mg / |.
Ashes, due to content in the extract, have got great variation limits, from 103 to 290 mg / 1.
Non-alcoholic coefficient, representing the sum of content in acids, aldehydes, esters,
furfural and higher alcohols; the sum esters plus higher alcohols and the report higher
alcohols / esters give us information about the qualitative value of raw materials, the
manner in which alcoholic fermentation was conducted , when and how distillation took
place, but help us, also, diagnose the qualitative value gained by aging raw plum distillate.
Sensory qualities of raw distilled of superior quality from plums, should come to the
organoleptic assessment as clear liquids, colorless or colored to dark yellow with
characteristic taste and pleasant, alcoholic smell.

Sometimes we meet situations when, although raw plum distillates are clear and
colorless, they have a bitter, metallic taste, very bad, and, if they are available in oak, they
acquire a blue- black color as ink, repellent. This shows that distillates contain large
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proportions of iron and sometimes copper. Excessive content of heavy metals explains the
emergence of bitter, unpleasant taste, and the blue - black color, by forming ferric combed
in contact with oak wood. The two heavy metals (iron and copper) can normally be found
in raw distillates as traces, but excessive enrichment of iron and copper of the distillate
comes on one hand from the distillation installations, on the other, from the borhots in
which sulfur is found in large quantities and during the process of distillation corrodes the
installations.

Copper, in amounts of 2.5 to 3 mg / I, which pass sanitary laws, does not affect
sensitive the taste into bad taste, the color or degree of clarity of plum distillate, on the
contrary, is a catalyst for the oxidation - reduction processes after which distillates enrich
sensitively their olfacto-gustative qualities.

The presence of copper is put, in this situation, in relation to the degree of purity
of the copper processing or how it is made the distillation unit, knowing that metals are
corroded more so, more impure are the conditions.

Unsatisfying olfacto-gustative qualities are registered also when the plum
distillates come from borhots smelling of mold, hint of lag or beginning of deterioration.
The taste and smell of smoked betrays inadequate leadership of the distillation process.
Table 2 summarizes the composition and organoleptic characteristics of plum distillate after
6 months (180 days) of aging in oak barrels with a capacity of 220 liters.

Since about the process of aging we will be back with another work, in this we
summarize a few general issues. It can easily detach that received good marks from the
judges for flavors tasting were rich coating agreeable, coming from plums from which
distillate was produced, and the wealth of aldehydes and esters gained during the operation
of distillation and then during aging.

Distillates from the variety Agen plums were most appreciated. Immediately after
were ranked distillates from Fat Romanian plum varieties and Fresh haulm. They impressed
by the accuracy and smoothness of flavor, the lack of aggressiveness of alcohol, the ideal
balance between alcohol, acidity and extract, but especially by their vocation to aging. It is
a testimony to the fact that when the raw material is first quality, the fermentation process
was well managed and the distillation and aging process is properly controlled by the
technologist, the distillates obtained are of real quality.

CONCLUSIONS
The chemical composition of raw plum distillate and their sensory attributes are

complex and different, being dependent of the culture area of the trees, the plum variety,the
time of harvest, the process of alcoholic fermentation and distillation.

Agen plum varieties, Fat Romanian, Fresh haulm and Stanley can be the raw
material for spirits.

Distillates with a balanced and harmonious composition and that - best enjoyed
organoleptic evaluation are those from fruit varieties Agen and Fat Romanian, followed
closely by those from Sweet haulm fruit variety.

Plum crude distillates are suitable for aging in small oak capacity vessels (220 I),
enriching - and enhancing composition and sensory characteristics.
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Medium variations and limits of oscillation of the main components of raw distillates Plum (2010 - 2011)

Table 1

2 In mg per 100 mL of anhydrous mg /|
£ . . '
° —_ c <5 —_
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E2 2355 s 8 5= T £5E Eg o £ 5 82 S =
58 5388 58 2% 28 5 5258 k= T2 k= 7
Z s 5T B0 & 8= =85 2 a 8= 38 < 8= N <
6 Agen 52 -55 17-56 | 35-36 0,11-0,21 66-190 133,11-302,21 71-297 1,88-5,27 15-20 | 12-210 9-45
53 180 35 1,9 304 560,9 339 868 40 604 290
6 Fat roma- 51-53 16-47 | 38-41 0,12-0,28 64-150 138,12-265,28 102-191 1,68-3,65 20-27 | 14-106 8-40
nian 52 170 104 2,01 291 615,01 382 2,79 48 502 104
6 Stanley 46 - 48 18-49 37-39 0,14-0,34 61-104 146,14-226,34 98-143 1,64-2,66 30-34 12-104 7-56
47 185 102 1,90 280 609,9 382 2,74 41 340 107
6 Sweet 50 - 54 15-50 39-46 0,13-0,31 63-130 136,13-252,31 102-176 1,61-2,82 19-26 13-104 7-47
haulm 52 164 114 2,06 264 585,06 378 2,31 41 492 103

106




Table 2

Composition and organoleptic characteristics of plum distillate after 6 months of aging in oak barrels with a capacity of 220 liters

In mg / | distilled In mg at 100 mL anhydrous alcohol o

.. .8 2o 257

g S| T 2 4 4 = o et | 2£ > | sE

g cEI R - 22|53 245 32 | .25 | 2| 82| 888

<2 S| 5 | 8 2281584 2819 5 582|588 | £5| s8¢g|5¢&€<

E gl < | R PRe| <&Eq 29 Is<| =238 |d2 | 258
Agen plum 53 3,80 [ 98 8 1,36 106,30 | 38,40 253 0,4 343 741,10 596 1,35 19,96
distilled

Fat romanian 52 3,60 [ 96 10 1,84 122,10 | 39,40 296 0,5 359 817,00 655 1,21 19,62
plum distilled

Stanley 47 | 356 |9 | 75 | 1,25 66,40 | 33,19 | 194 0,9 205 499,49 399 1,05 18,20
plum distilled

Sweet haulm 52 3,75 | 95 8 1,31 89,20 37,52 232 0,7 287 646,42 512 1,23 19,52
plum distilled
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ABSTRACT

An important factor in intensive quince cultures is the crown shape, with influence on the
quantity and quality of the production and especially on the disease attack, mainly Erwinia and
Monilia. From the observations it results that, no matter the variety, the quince is less productive
when having either a “Simple Palm” crown or a “Bush Trunk” one. As a conclusion, the quince does
not react positively to palm shape crown or to a stuffy crown as bush trunk.

As a general conclusion of the obtained preliminary results is that the form of "late bowl"
and "shapeless hedge" are the most suitable for intensive plantation quince, using Moldovenesti and
Aurii varieties, which have a 3-5 day later flowering compared to the other studied varieties. This
way it is avoided the negative effect of some environmental factors of that time of the year (white
frost, late frost, cold rain).

INTRODUCTION

Quince is one of the fruit tree species with old traditions among Romanian
farmers. Using the fruit in human’s nutrition comes from the distant past, as recorded in
archaeological documents over 4000 years ago. (Badescu Gh. et all, 1984; Gosch, C. et all.
2011.)

The important position the quince occupied in ancient peoples, tree growing has
gradually decreased, as there have been developed other species, particularly the apple and
the pear as a result of their better taste qualities and characteristics of being kept fresh for
consuming for a longer period of time after harvest.(Badescu Gh. et all., 1984; Draganescu
E. —2006).

Quinces are rich in sugars 10.1%, protide 0.4%, pectin 0.9% 0.3% fat 0.50%
tannin salts K 201 mg% Ca 8 mg% 10mg% Fe 0.60 Mg mg%. (Cepoiu N., 2001;
Draganescu E., 2006).

Within Tg-Jiu Horticulture Research - Development Station there have been and
there still are | concerns regarding the production improvement and check of some valuable
quinces varieties and biotypes, as well as the establishment of modern technological links
specific to this culture. (Roman 1., 1994, Tomescu I. et all., 1994).

*PhD Candidate University of Craiova , * S.C.D.H. Horticultural Research and Development Station, Tirgu Jiu
e-mail: pomicola@intergorj.ro
2 University of Craiova, Faculty of Agriculture and Horticulture
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The experimental area is located on the third terrace of the Jiu River at the altitude
of 383 m in the northern part of Targu-Jiu City on the experimental plantations established
in 1987 at Targu-Jiu Fruit-Growing Research and Production Station.

The soil type is albic luvisol, pseudogleized with a percentage of up to 30% natural
clay with low permeability, existing the danger of bogging while excessive rainfall, poorly
stocked in nutrients, the depth of groundwater being of 1 to 1.5 m, weakly acid soil
reaction.

The area is included in a temperate climate with an annual average temperature of
10,2° C and an annual average volume of precipitation of 753 mm, unevenly distributed in
the course of the year.( Ghena N., Braniste N., 2003).

During the bloom and fruit forming in 2012, more precisely between 22.04 - 07.05
there were recorded temperatures between 6 °C at night and 20 °C at day, without the
danger of frost or other unusual meteorological phenomena.

MATERIAL AND METHODS

Agro-technical works were applied according to the technological record of this
culture, in all variants, as a common factor, the spaces between rows were grassed,
repeatedly mowed, the resulted organic material used as a straw cover along the rows
(Cociu V., 1990; Draganescu E., 2006; Iglesias, I. and Asin, L., 2011).

The bear fruit — fructification cutting were applied differently according to each
experimental variant, aiming to achieve well-balanced and trimmed crowns (lon Ligia —
2007).

An important factor in intensive quince cultures is the crown shape, with influence
on the quantity and quality of the production and especially on the disease attack, mainly
Erwinia amylovora and Monilinia (Gosch, C. et all., 2011; Smith M. et all., 1982; Vagelas
I, et all., 2011; Mihdescu Gr., 1998; Tetileanu C. et all., 1984). Setting the crown shape
involves the lowest cost for cutting maintenance and harvesting, all these having as final
goal the getting constant and effective annual productions.

Therefore, there have been studied the following factors:

Factor A: - The 5 stages variety, namely: 'Aurii’, 'Aromate’, 'Moldovenesti’, 'De
Constantinopol’, '‘De Portugalia’

Factor B - Crown shaped with 4 stages: Late Flat Bowl, Simple Palm, Bush trunk,
Shapeless Hedge.

RESULTS AND DISCUSSIONS

The following conclusions come from the recorded preliminary data: from Table 1
it appears that the established parameters represent a characteristic of both the crown shape
and the variety. From the first tests, the “Late Flat Bowl” shape of the crown is suitable for
the variety 'Aurii’ and 'Moldovenesti’, varieties with richer production. “Late Flat Bowl”
providing a good illumination and ventilation. "Shapeless Hedge" shape of the crown also
ensures optimal parameters for fruit for the two mentioned varieties.

From previous observations it results that, no matter the variety, the quince is less
productive when having either a “Simple Palm” crown or a “Bush Trunk” one. As a
conclusion, the quince does not react positively to palm shape crown or to a stuffy crown as
bush trunk. In Tables 2 and 3 there are presented, for further details, the season
phenological measurements according to the shape of the crown From the results, the
biggest workload for cutting maintenance is required by bowl-shaped bush and shapeless
hedge, the manual intervention being more difficult due to the arrangement of the fruit
branches, like a frame. The least workload was registered at "late bowl!" and "simple palm"
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Summary of the parameters established according to the shape of the quince crown, in 2013

Table 1

Variant Volume of Number Percentage Flowers per tree Percentage Fruit Percentage
V1 - Crown Shaped V2 - Variety work trees of fruit of average of average of average
per our buds per % % %
tree

Late Flat Bowl Aromate 7 878 88,5 540 77,3 102 81
Aurii 7 1070 108 782 112 142 113

Moldovenesti 7 1138 115 827 118 161 127

De Constantinopol 15 980 98,7 852 107 131 103,9
De Portugalia 8 901 97,5 590 84,5 96 76

AVERAGE 6,8 993 100 698 100 126 100
Simple Palm Aromate 7 898 96 480 73,8 111 101
Aurii 7 948 101 705 108,4 112 102

Moldovesti 9 980 104 682 104 117 107
De Constantinopol 6 980 99,4 693 106,6 108 99

De Portugalia 7 920 98,3 690 106 101 92,6

AVERAGE 72 935 100 650 100 109 100
Bush Trunk Aromate 6 846 94 492 75,2 93 96
Aurii 8 920 104 702 107 101 104

Moldovesti 7 1019 113 771 117 112 115
De Constantinopol 4 902 100 698 106 96 98
De Portugalia 6 811 90,2 611 93,4 82 84

AVERAGE 6,2 899 100 654 100 97 100
Shapeless Hedge Aromate 6 892 88,1 512 75,2 128 94
Aurii 8 1110 109,6 731 107 147 108

Moldovesti 8 1211 119 825 121 158 116

De Constantinopol 4 1039 103 709 104 138 101
De Portugalia 5 812 80 624 91,4 112 82

AVERAGE 6,2 1012 100 680 100 136 100
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crown. As far as fruit is concerned, there has been noticed that "late bowl” and “shapeless
hedge” crown have the most buds and therefore the highest fruit percentage, namely 116%
and 107% compared with the 4 crown variants average.

Table 2
The synthesis of the research results obtained according to the shape of the crown
Average indices determinants
Volume of work Number Number of Number of fruits
V2- Number trees fruit buds per tree | flowers per tree per tree
Crown shaped per hour
% % % %
from the from the from the from the
average average average average
Late flat bowl 6,8 103 993 103,5 698 104 126 107
Simple palm 7,2 104 935 97,4 650 97 109 93
Bush trunk 6,2 94 898 93,6 654 98 97 82
Shapeless hedge 6,2 94 1012 105,5 680 101 136 116
Average 6,6 100 959 100 670 100 117 100
Table 3
The correlation between the blossom time and percentage of fruit
V1- variety Blossom time Average Number Binding
number flowers fruits per percentage
per tree tree %
Aromate 21.04 —04.05.2013 506 108 21
Aurii 24.04 —06.05.2013 715 125 17
Moldovesti 26.04 —07.05.2013 773 137 17
De Constantinopol 24.04 — 06.05.2013 713 118 16,5
De Portugalia 21.04 - 02.05.2013 628 98 15,5

From the made observations, it appears that there is a correlation between
flowering times, varieties, average flowers per tree, number of fruit per tree. Thus, the
highest binding percentage was recorded at Aromate variety, namely 21% of the number of
flowers per tree although the most flowers were recorded at Moldovenesti and Aurii
varieties, which is explained by the higher number of flowers in these varieties.

De Portugalia variety proved to be less suitable in the area; the results according to
the parameters being inferior to the other studied varieties. Regarding the fruit production
according to the shape of the crown, for the studied varieties, in Table 4, there are the
following results.

CONCLUSIONS

As a general conclusion of the obtained preliminary results is that the form of "late
bowl!" and "shapeless hedge" are the most suitable for intensive plantation quince, using
'Moldovenesti’ and 'Aurii’ varieties, which have a 3-5 day later flowering compared to the
other studied varieties. This way it is avoided the negative effect of some environmental
factors of that time of the year (white frost, late frost, cold rain).

“Late bowl” and “Shapeless Hedge” crown shaped were found to be the most
suitable for the establishment of a quince plantation, both in the intensive and the super-
intensive system, the production increases being of up to 16% compared to other types of
crown. The recommended varieties for the hill area of Oltenia are '"Moldovenesti’ and
'Aurii’.
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The influence of the soil and crown shape on quince fruit production in 2013

Table 4

Variety Crown Number of Number of Number of Average Production Significa
type trees per fruits harvested weight Kg per % nce
hectare per tree fruits g per fruit hectare
per tree
Moldovenesti Late Flat Bowl 625 161 108 350 23625 105 X
Simple Palm 625 117 98 350 21437 96 0
Bush Trunk 1250 112 52 330 21450 96 0
Shapeless Hedge 1250 158 57 320 22800 102 X
Average - - - - 22326 100
Aromate Late Flat Bowl 625 102 85 370 19656 99,4 -
Simple Palm 625 111 83 370 19193 97,5 0
Bush Trunk 1250 93 44 350 19250 97,8 0
Shapeless Hedge 1250 128 47 350 20562 104 XX
Average - - - - 19665 100
Aurii Late Flat Bowl 625 142 90 400 22750 108 XXX
Simple Palm 625 112 82 400 20500 97,08 0
Bush Trunk 1250 101 41 380 14475 92,2 000
Shapeless Hedge 1250 147 47 370 21737 102,9 X
Average - - - - 21115 100
De Portugalia Late Flat Bowl 625 96 87 350 19031 101 -
Simple Palm 625 101 84 350 18375 97,7 0
Bush Trunk 1250 82 43 340 18275 97,1 0
Shapeless Hedge 1250 112 46 340 19550 103 X
Average - - - - 18807 100
De Late Flat Bowl 625 131 89 365 20303 100 -
Constantinopol Simple Palm 625 101 85 370 19887 98,5 -
Bush Trunk 1250 96 44 360 19800 98 0
Shapeless Hedge 1250 138 46 360 20200 102 X
Average - - 20172 100

DL 5% = 2%
113

DL 1% = 4%

DL 0,1% = 6%
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ABSTRACT

In the wine-making industry, besides main products - wines, there results a series of by-
products or secondary products, bearer of certain constituents, some of which with a considerable
value. In grapes - processing results: the grape bunches, the grape pomace and the marc of grapes;
after the alcoholic fermentation there results the carbon dioxide and the deposit of leavens (yeast); in
the process of purifying and preserving the wine, there results: different precipitates, sediments from
gluings, tartar, the water used to wash the filters (that contain alcohol); from the distillation of wine
there appears the marc.

INTRODUCTION

In many situations, especially in private small and medium viticultural
exploitation, hasty or not at all processed by-products reach the environment. In this kind of
situations, besides the losses of the viticultural production value, which can frequently
exceed 20% (Pomohaci N. et al. 1990), they also seriously affect the environment, through
their polluting potential.

Considering the fact that with the by-products resulted from processing of grapes,
there are valuable constituents, such as: tannins, anthocyans, tartric salts, vegetal oils,
proccupation for their extraction has existed, both in our country and in other wine -
growing countries (Bulancea M. et al. 2002, Palma M. & Barroso C.G. 2002, Louli V. et al.
2004, Gonzalez-Paramas Ana M. et al. 2004, Arvanitoyannis S. loannis et al. 2005, Duca
Gh. et al. 2007).

The aim of this paper is to establish the proportion of solid parts of grapes resulted
from the extraction of must.

MATERIAL AND METHODS
The study was performed during the viticultural years 2010, 2011 and 2012 on
grape production belonging to the main varieties from the structure of the assortments of
white and red wines, from Dragasani vineyard. The following grape varieties were aimed:
Sauvignon, Italian Riesling, Feteascd regald and Cramposie selectionata for white wines

! PhD Candidate University of Craiova, Faculty of Agriculture and Horticulture, 13 A.l. Cuza Street, 200545,
Craiova, Dolj, Romania, mail: elena.daniela_mindrila@yahoo.com
2 University of Craiova, Faculty of Agriculture and Horticulture
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and the categories: Merlot, Cabernet Sauvignon, Negru de Dridgasani and Novac for red
wines.

At technological maturity, using the official scientific methods, there has been
established the production of grapes for surface conventional unit, and through physical-
mechanical analysis of an important number of medium samples, there have been specified
the proportions of grape bunches, grape peels, seedsgrape pomace, as main by-products
resulted from the extraction of must from the grapes.

RESULTS AND DISCUSSIONS

The proportions of the diferent solid parts resulted after the processing of grapes
for white wines, reported to the productions by hectare, are presented in table 1.

The lowest production of grapes had Sauvignon (an average 7925 kg/hectare), and
the greatest productions were obtained from Cramposie selectionatd (an average 9933
kg/hectare). Satisfactory productions were achieved by Italian Riesling (8433 kg/hectare)
and Feteasca regala (8858 kg/hectare). During these three years, for all grape varieties, the
lowest proportions were obtained in the relatively droughty, very hot year - 2012.

The proportions of the solid parts of grapes resulted after the extraction of must,
differ according to the variety of the assortment and according to the viticultural year for
the same variety.

The grape bunches derived from the removing of grapes off the bunch, register (at
averages) the highest proportions at the varieties with small grapes - Sauvignon and Italian
Riesling (5,2%) and the lowest amounts of this by-product belong to Cramposie
selectionatd, whose grapes are medium to big (4,1%). Little below 5% (actually 4,8%) there
is the medium proportion of grape bunches for Feteasca regala.

The proportions of grape peels were established directly according to the size of
grapes beans, being bigger with the varieties that have small beans, where their number is
considerably higher than at the varieties with big beans. In this case, Sauvignon, whose
grape beans gather numbers between 770 and 780, the proportions of peels were situated
between 12,7% and 13,0% (with an average amount of 12,8%). With obvious bigger beans
and thinner peels at Cramposie selectionata, their proportions represent an average amount
of only 8,1%. With Italian Riesling and Feteasca regala the proportions of peels have values
of 11,3%, and respectively 11,1%.

The proportions of seeds registered values according to the number of grape beans
per kilogram, but also according to the genetic nature of the respective grape variety. For
this respective variety studied, the highest proportions of seeds were registered at Italian
Riesling (5,5%), followed decreasingly by Sauvignon (4,5%), Feteasca Regalda (4,1%),
Cramposie selectionata (3,8%).

Gathering the proportions of solid parts (except for the rest of the pulp stuck to the
peel), the quantities and proportions of grape pomace result, being the main by-product
when processing the grapes. According to the productions per hectare, the proportions of
grape pomace decrease, from the variety with the smallest grapes and the smallest beans to
the varieties with big grapes and beans. This aspect is confirmed by the results of this study,
which shows the following proportions of grape pomace: 21,6% for Sauvignon; 21,0% for
Italian Riesling; 19,2% for Feteasca regald; 15,5% for Cramposie selectionata .

In absolute values, the quantities of husks of grapes resulted when processing
white wines range from 1541 kg/hectare for Selected Cramposia and 1775 kg/hectare for
Italian Riesling. Sauvignon and Feteasca regald also have over 1700 kg/hectare of husks of
grapes.
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Table 1

The proportions of the by-products resulted after processing the white grapes according to the productions per hectare

By-products %

Grape Production year I:(roductlon Grape
variety g/hectare bGrape Grape Grape Pulp Seeds pomace
unches beans peels
2010 8105 5,4 94,6 12,8 82,6 4,6 21,8
. 2011 7860 52 94,8 13,0 82,6 4.4 21,7
Sauvignon 2012 7810 4,9 95,1 12,7 82,7 4,6 21,4
Average 7925,0 52 94,8 12,8 82,6 4,5 21,6
2010 8770 53 94,7 11,0 83,6 54 20,8
Italian 2011 8540 51 94,9 11,2 83,3 55 20,9
Riesling 2012 7990 5,2 94,8 11,4 82,9 5,7 21,4
Average 8433,3 5,2 94,8 11,3 83,3 55 21,0
2010 9030 4,9 95,1 10,9 85,0 4,1 19,2
Feteasci 2011 8890 4,7 95,3 11,0 85,1 3,9 18,9
regald 2012 8655 4.8 95,2 11,3 84,5 4,2 19,6
Average 8858,3 4,8 95,2 11,1 84,9 4,1 19,2
2010 10100 4,1 95,9 8,1 88,0 3,9 15,6
Cramposie 2011 9930 39 96,1 8,2 87,8 4,0 15,6
Selectionata 2012 9770 4,3 95,7 8,1 88,5 34 15,3
Average 9933,3 4,1 95,9 8,1 88,1 3,8 15,5
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Table 2

The proportions of the by-products resulted after processing the red grapes according to the productions per hectare

By-products %

Grgpe Production year Production Grape
variety kg/hectare Grape Grape Grape
bunches beans peels Pulp Seeds pomace
2010 8160 4,6 95,4 16,0 80,2 3,8 23,5
Merlot 2011 8005 4,3 95,7 15,9 80,5 3,6 23,0
2012 7840 4,5 95,5 16,5 79,5 4,0 24,0
Average 8002 4,5 95,5 16,1 80,1 3,8 23,5
2010 7050 51 94,9 18,8 76,3 49 27,6
Cabernet 2011 6770 4,8 95,2 18,6 77,1 4,3 26,6
Sauvignon 2012 6810 4,9 95,1 19,5 75,9 4,6 27,3
Average 6877 4,93 95,1 19,0 76,4 4.6 27,2
2010 12600 4,4 95,6 12,4 84,1 3,5 19,6
Negru de 2011 12050 4,7 95,3 13,2 83,6 32 20,3
Dragasani 2012 11940 4,2 95,8 13,8 82,6 3,6 20,8
Average 12197 4,43 95,6 13,1 83,4 3,43 20,3
2010 13010 5,4 94,6 12,7 83,6 3,7 20,9
2011 12830 5,1 94,9 12,1 84,5 3,4 19,8
Novac 2012 12790 53 94,7 12,8 834 38 21,0
Average 12877 5,27 94,7 12,5 83,8 3,63 20,6
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At the varieties for red wine, the productions of grapes per hectare and the
proportions of by-products resulted when processing the grapes, according to the
productions, are presented, from the point of view of the value, in table 2.

The average productions of grapes place at the top of the assortment the variety
Novac (12877 kg/hectare), followed decreasingly by: Negru de Dragasani (12197 kg/ha),
Merlot (8002 kg/ha), Cabernet Sauvignon (6877 kg/ha).

In relation to the mentioned productions, the grape bunch proportions are situated
between 4,43% at Negru de Dragasani and 5,27% at Novac. With these varieties there isn’t
a certain relation between the size of the grapes and the proportions of bunches.

The grape peels, the location of anthocyans substance, which offer the particularity
of red wines, occupy different proportions according to the size and number of grape beans
per kilogram. Cabernet Sauvignon, whose number of beans is frequently around 880 perl
kilogram, has an average proportion of 19%. The bigger beans of the varieties Negru de
Dragasani and Novac represent the cause of some lower proportions of peels (13,1%, and
respectively 12,5%). With medium- sized beans, the variety Merlot has a proportion of
peels of 16,1%, also signifying a considerable content of anthocyans.

The proportions of seeds are also determined by the number of grape beans per
kilogram. For the sort Cabernet Sauvignon the seeds represent 4,6%, and for the other
varieties these proportions are situated between 3,43% for Negru de Dragasani and 3,8%
for Merlot. Generally, the proportions are in agreement with those mentioned in top
literature concerning other vineyards (Cotea D.V et al. 1985).

According to the proportions of already mentioned solid parts, the resulted grape
pomace reach considerably higher levels when compared to white varieties. So, for
Cabernet Sauvignon the grape pomace represent an average of 27,2% of the production of
grapes. For the other varieties, the grape pomace decreasingly sums up proportions of:
23,5% for Merlot; 20,6% for Novac; 20,2% for Negru de Dragasani. In absolute values, the
medium quantities of grape pomace resulted after the vinification of black grapes from
Dréagasani vineyard are situated between 1868 kg/hectare for Cabernet Sauvignon and 2650
for the variety Novac.

CONCLUSIONS

When processing grapes to extract the must, important quantities of grape pomace
result, in the composition of which enter: the grape bunches, the grape peels, the seeds and
the rest of the pulp stuck to the peels and seeds.

The amounts of grape pomace according to the productions of grapes differ:
according to the grape variety in the same vineyard and viticultural year; and considering
the viticultural year for the same variety and vineyard.

Generally, the proportions of the grape pomace are lower for the varieties of
grapes used for white wines as opposed to those for red wines, grown in the same
viticultural area.

For Dragasani vineyard, the proportions of grape pomace are situated: between
15,5% at Cramposie selectionatd and 21,6% at Sauvignon — from the raw material for white
wines and between 20,2% for Negru de Dragasani and 27,2% for Cabernet Sauvignon —
from the raw material for red wines.
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ABSTRACT

In the process of obtaining red wines, from the technological reserve of anthocyans of the
grape beans, only a part is found in the wine, the rest remaining in the grape pomace. Depending on
the grape variety, the duration of maceration- fermentation and efficiency at vinification, in the grape
pomace there can remain proportions of anthocyans ranging from 60 to 65%.

Knowing the hygienic-alimentary value and as a colouring agent of anthocyan colouring
substance, its recovering from the grape pomace is necessarily needed. The use at the extraction of
the solutions of sulphurous acid 1 — 1,5% and of acid alcoholic solutions (50% alcohol + 1,5% acetic
acid) draws a recovery of up to 90%.

INTRODUCTION

The black grapes variety have the physiological capacity to biosynthesise and store
in the grapes considerable amounts of anthocyans, constituents of the great category of
polyphenols. The anthocyans offer the particularity of red wines and represent one of the
essential elements for the quality of these products.

During the last 2-3 decades there has been identified the great beneficial role of
the polyphenols compounds in the wines in which the anthocyans occupy a leading
position. So, there have been discovered the protective action of polyphenols against
cirrhosis (Lappara J., 1989), against cardiovascular diseases and the reduction of tumor
cells (Mattivi F. 1993, Teissedre F.L et al. 1996, Ravanello C. 1997).

In the process of vinification in red only a part of the technological reserve of
anthocyans from grapes passes in the wine, the rest remaining in the grape pomace.

Knowing the great oenological and hygienic-alimentary effects of the anthocyans,
high-level studies have been directed to recover the remaining contents from the by-
products (Louli V. et al. 2004, Lafka Theodora-loanna et al. 2007, Duca Gh. et al. 2007).

The extraction and recovery of anthocyanic substance from the grape pomace are
also supported by the data found in this paper.

MATERIAL AND METHODS
The investigations were performed during the viticultural years 2011-2012, using

1 PhD Candidate University of Craiova, Faculty of Agriculture and Horticulture, 13 A.l. Cuza Street, 200545,
Craiova, Dolj, Romania, mail: elena.daniela_mindrila@yahoo.com

2 University of Craiova, Faculty of Agriculture and Horticulture
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the productions of the grapes variety: Cabernet Sauvignon, Merlot, Negru de Dragasani and
Novac from Drégéasani vineyard.

According to the official methodologies there have been established: the
productions of grapes kg/ha; the main elements of physical- mechanical structure of the
grapes; the efficiency in must- wine at vinification; the obtained volume of must- wine
(I/ha); the amounts of anthocyans mg/kg grapes; the extractibility of anthocyans %; the
technological reserve of anthocyans mg/kg grapes; the total content of anthocyans from the
grape production kg/ha; the chromatic structure of the colouring substance; the amounts of
anthocyans from the obtained wines mg/l; the total contents of anthocyans and their
proportions in wines and those remained in by-products (kg and %); the chromatic structure
of obtained wines.

Regarding the possibilities of extraction of anthocyans from the grape pomace
there have been used sulphurous acid solution 1% and alcoholic solution (50% + citric acid
1,5%).

The efficiency of extractive solutions has been determined through the measuring
of the colouring intensity of some medium samples rigurously constituted from the
experimented variants compared to the same chromatic parameter of some samples from
perfectly even peels of grape pomace, from which the anthocyans were totally extracted by
grinding using quartz sand or crushed glass and repeated washings.

RESULTS AND DISCUSSION
The main technological elements of grape production are illustrated in table 1.
The grape productions were situated between 7200 kg/ha at Cabernet Sauvignon
and 11120 kg/ha for Novac. The other two grapes variety had intermediary productions.

Table 1

The main elements of physico-mechanical structure and efficiency of grape productions for
red wines in Dragasani vineyard (the average of the years 2011 — 2012)

Efficiency in The
Grape Pr;)ductlon Bunches of (E)rapes Peels mys_tf—_vvm_e at quEa)nt_lty ((j)f
variety of grapes grapes % (beans) % vinification obtaine
kg/ha % 1/100 kg must-wine
grapes I/ha
Cabernet | 7, 5,2 948 | 201 67,6 4865
Sauvignon
Merlot 8460 4,9 95,1 16,9 69,7 5916
Negrude | )59, 4,7 953 | 148 71,8 7899
Dragdsani
Novac 11120 4,5 95,5 14,4 719 7943

The grape beens represented relatively close proportions for the four grape variety,
situated between 94,8% at Cabernet Sauvignon and 95,5% for Novac.

More meaningful differences were registered with the proportions of grapes peels.
Considering this aspect, the grape variety Cabernet Sauvignon occupies the first place, with
20,1%, while on tle last place there is the grape variety Novac with 14,4%. These different
proportions will account for the different supply of anthocyans from the respective grape
varieties.
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The outputs in must-wine at vinification, between 67,6% at Cabernet Sauvignon
and 71,8% at Negru de Dragasani, in relation to the grape productions, justify the amount
of must-wine, situated between 4865 I/ha for Cabernet Sauvignon and 7943 I/ha for Novac.

The characteristics of anthocyanic complexes in grapes results from the data in

table 2.

Table 2

The main technological and compositional parameters of the anthocyanic complex in the
grapes used for red wines in Drigésani vineyard (the average of the years 2011 — 2012)

T . The total The chromatic structure of the
Extractibi echnologi amount of anthocyanic complex
Anthocyans . cal reserve Y
Grape lit anthocyans
ap ma/kg y mg/kg - Y Yellow Red Blue
variety 9 anthocya in the used . . .
grape beans ns % grape raw pigments | pigments | pigments
(beans) material kg % % %
Scab?m‘*t 1435 50,8 729 9,794 29,4 61,8 88
auvignon
Merlot 1320 51,2 676 10,620 30,7 60,9 8,4
]'3\"39[“ de | 1396 51,8 723 14610 | 289 | 62,0 0,1
ragasani
Novac 1375 51,5 708 14,60 27,8 62,6 9,6

Considering the proportions of peels, the contents of anthocyans in the grapes also
differ with the four grape varieties. The highest content was found at Cabernet Sauvignon
(1435 mg/kg grape beans), and the lowest at Merlot (1320 mg/kg grape beans).

Even if with the new varieties Negru de Dragasani and Novac the proportions of
peels are a little lower than with Merlot, the amount of anthocyans is higher.

Considering the extractability of anthocyanic substance, ranging between 50,8% at
Cabernet Sauvignon and 51,8% at Negru de Dragasani, the technological reserves situate
on the first place the grape variety Cabernet Sauvignon (729 mg/kg grape beans), placed
close to Negru de Dragéasani (723 mg/kg grape beans) and even Novac (708 mg/kg grape
beans).

According to the mentioned data, we observe that in the production of grapes used
for vinification, the total amounts of anthocyans places on the first position the variety
Negru de Dragasani (14,61 kg), followed at a slight difference by Novac (14,60 kg). The
last place is occupied by Cabernet Sauvignon, because of small productions (9,794 kg), the
variety Merlot having a content of 10,62 kg.

In relation to the chromatic structures, the red pigments represent the highest
proportions with Novac and Negru de Dragasani (62,6%, respectively 62,0%).

The data recorded in table 3 illustrate that in wines obtained through maceration-
fermentation (until the sec) the anthocyans contents are between 663 mg/l at Merlot and
720 mg/l at Cabernet Sauvignon.

Considering the yields in vinification and the volumes of wine obtained from the
raw material, the anthocyans were extracted in proportions ranging from 35,7% at Cabernet
Sauvignon and 38,0% at Negru de Dragasani, in the grape pomace the remaining contents
recording proportions situated between 62 % at Negru de Dragasani and 64,3% at Cabernet
Sauvignon (table 3). In absolute values, the remained quantities of anthocyans range
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between 6,294 kg at Cabernet Sauvignon and 9,06; 9,07 at Negru de Dragésani,
respectively Novac.

Table 3
The anthocyans proportions from the obtained wine and those remained from the grape

pomace in relation to the amounts of grapes and the efficiency at vinification
(the average of the years 2011 — 2012)

The The chromatic structure of the
The total - S
volume of The total amount anthocyanic complex in wine
Grape wine Anthocyan amount of remained
- obtained anthocyans - Yellow Red Blue
variety s mg/l N in the . . .
after in wine pigments | pigments | pigments
maceration % husks of % % %
2l- grapes%
Cabernet | gq5 720 357 643 | 290 | 621 8,9
Sauvignon
Merlot 5916 663 36,9 63,1 29,9 61,4 8,7
Negrude | 7ggq 702 380 | 620 | 268 | 638 | 94
Dragasani
Novac 7943 696 37,9 62,1 26,4 63,7 9,9

The results concerning some possibilities of recovering the anthocyanic from the
grape pomace are illustrated in table 4.

The process of extraction with the used agents continues over a period of 48 hours,
after which a refitting of anthocyans on the solid parts of the grape pomace can take place.

After 24 hours of contact of solvents with the grape pomace, the proportions of
extracted anthocyans reach levels of 65,1%, after the activity of sulphurous acid and 67,0%
when using alcohol combined with citric acid, in the case of the grape pomace of Cabernet
Sauvignon and between 70,1% when sulphurous acid interferes and 73,6% at the action of
alcohol + citric acid in the case of the Negru de Dragasani grape pomace.

After 48 hours of contact with the solutions, the proportions of extracted
anthocyans increase up to 88,7% and respectively 89,6% when using the husks of grapes of
Cabernet Sauvignon and up to 89,6% and respectively 90,6% when using the husks of
grapes of Negru de Dragasani.

After 48 hours maintaining the contact between solvents and grape pomace is
useless, in some cases occuring a reduction of colouring substance, for both extractive
agents.

CONCLUSIONS
The grape varieties Cabernet Sauvignon, Merlot, Negru de Dragésani and Novac
from the assortment for red wines in Dragésani vineyard show a remarkable anthocyanic
potential ranging between 1320 mg/kg grapes and 1435 mg/kg grapes.
The extractability of anthocyans exceedes in all cases 50%, where the
technological reserves exceed 700 mg/kg grapes with Cabernet Sauvignon, Negru de
Dragasani si Novac.
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In the process of maceration-fermentation only a part of the anthocyans are
extracted and pass into the wine, which do not drop below 35%, but which do not exceed
38% either. The rest of the colouring substance remains in the grape pomace, as main by-
product at vinification in red.

The value of anthocyans as real natural dye in food industry and their sanitary
importance, used in the pharmaceutical industry, has determined persistent researches to
recover them from the wine-making industry by-products.

The use of the sulphurous acid solution 1% and of the alcohol solution 50% +
citric acid 1,5%, in contact with the grape pomace for 48 hours can result in anthocyans
recoveries ranging between 88 and 91% from the remaining contents of the by-products.

REFERENCES

Duca Gh., Mereutd A., Gonta M., Covaliov V., Lupascu T., Caldare V., lorga E.,
2007, Transferul tehnologic in cadrul Programului de Stat ,,Prelucrarea si utilizarea
deseurilor din industria vinicold, precum si obtinerea produselor noi”, Viticultura si
Vinificatia iIn Moldova: publicatie st.practica, analitica si de informatie, Nr 4., pg. 14-17.

Lafka Theodora-loanna, Sinanoglou Vassilia, Lazos S Evangelos, 2007, On the
extraction and antioxidant activity of phenolic compounds from winery wastes, Foods
Chemistry, Vol. 104, Issue 3, pg. 1206-1214.

Lappara J., 1989, Les procyanidines du vin, action inhibritrice sur les radicaux libres
oxigenes, Actualite oenolog, Bordeaux, pg. 392-398.

Louli V., Ragoussis N., Magoulas K., 2004, Recovery of phenolic antioxidants from
wine industry by-products, Bioresour Technol, 92 (2), pg.201-208.

Mattivi F., 1993, Il contenuts di resveratrolo nei vini rosati trentini del comercio, Riv.
Vitic. Enol.1, pg.37-45.

Ravanello C., 1997, Vino e salute: novite e approfondimenti, Vignevini, Nr. 9, pg.75-
78.

Teissedre F.L, Walzem R.L., Waterhous A.L, German J.B., 1996, Composes
phenoliques du raisins, du vin et sante, Rev. d Oenolog, Nr.79, pg.7-14.

125



Possibilities of extracting the anthocyanic substance remained from the fermented grape pomace
(the average of the years 2011 — 2012)

Table 4

The duration of contact with the extractive agent— hours —

The grape The extraction agent of 24 hours 48 hours 72 hours
pomace (Variety) anthocyans N The colouring intensity of the extract -
u % Absolute value % solute %
value value
Total grinding and
extraction using acid- 2,12 100 2,12 100 21,12 100
alcoholic solution (M)
Cabernet Sulphurous acid
Sauvignon phu 1,38 65,1 1,88 88,7 1,88 88,7
solution 1%
Alcoholic solution
50% + citric acid 15% 1,42 67,0 1,90 89,6 1,89 89,2
Total grinding and
extraction using acid- 2,01 100 2,01 100 2,01 100
alcoholic solution (M)
Negru de Sulphurous acid
Dragasani . 1,41 70,1 1,90 89,6 1,88 88,6
solution 1%
Alcoholic solution
50% + citric acid 1,5% 1,48 73,6 1,92 90,6 1,91 90,1
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ABSTRACT

In recent years, domestic consumers options of fresh pepper fruits are heading higher,
preferably at physiological maturity similar to those imported from southern Europe and Minor Asia.
To cope with the fierce market requirements, pepper Romanian producers are increasingly using
more and more cultivars with medium and late growing seasons, with large fruit that can be eaten at
technical or physiological maturity, in order to emphasize the earliness of the first harvest and the
growth of medium weight. In late cultivars with large fruits are possible interventions on plants,
which consist of removing from the upper part of shrub the last buds and shoots, thus limiting the
number of high quality fruit harvested from plant.

Full paper made within the doctoral program POSDRU/107/1.5/S/76888, shows the
influence of the number of fruits per plant on the earliness and quality in some cultivars such as
Yellow Superior, Atris F1, California Wonder.

INTRODUCTION

Ecological product peppers in field crops from Romania, is competing in the
domestic market the fruits of this species imported from geographic areas with favourable
climatic conditions than specific to the southern Romania. With a favourable season of
vegetation, longer than in Romania, peppers imported from southern Europe and the Near
East is present in the domestic market with high or very high fruit harvested at
physiological maturity.

Pepper of similar cultures produced in Romania, offers cultivars in the first part of
the harvest season fruit production lower late at technical maturity. Towards the end of the
normal crop of sweet fruits of these crops can be harvested only small at the consumer
maturity.

Especially after the normal harvest period in Romania, due to the low commercial
quality of sweet fruit are needed and also possible special character works applied to the
plants, which directly influences the development of high quality crops.

1 PhD Candidate in Agronomy University of Agricultural Sciences and Veterinary Medicine of Bucharest;
2 University of Agricultural Sciences and Veterinary Medicine of Bucharest
3s.c.0BI SRL
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The primary purpose of this paper work is to establish the effect of limiting
vegetative growth and fructification of the pepper production and quality for fresh
consumption by working protocol we established experimental variations necessary.
Since the plant manual interventions are costly experimental grid was applied on a set of
ecological cultivation of peppers, which, thanks to capitalize on higher prices, allocated
additional production costs can be recovered.

MATERIAL AND METHODS

The biological material used was composed of the following experience cultivars:

Yellow superior: semi-early variety of sweet pepper, by weight of 110-120 g per
fruit. Eaten at the maturity the color is light yellow, and at physiological maturity the colour
is red. The shrub is vigorous, has a height of 55-60 cm. Fruits with 3-4 lobes are pointed,
conical, 8-10 cm long and 6.5-7 cm in diameter. Pulp thickness is 7.5-8 cm. Production
potential is 35-40 t / ha.

Atris F1: is a hybrid of pimiento type, early and highly productive fruit conical,
elongated and rapid ripening from green to red. Fruits long (15-20 cm), straight, thick and
extremely uniform pulp. The plant is vigorous, with no need of trellising to field crops.
Culture in greenhouses: trellising and weeding are required. The foliage is rich, balanced
fruit, with a length of 19 to 22 cm and a maximum diameter of 5-6 cm. Is a suitable
material for paprika processing but also for fresh consumption.

California Wonder: pepper, late growing determined.

Plant height of 50-80 cm, is very vigorous and fast growing.

The fruit is with four lobes, blocky type, with sweet and firm flesh. Growing
season: 75 - 80 days.

Fruit weight: 130-150 g fruit color: dark green at maturity of consumption red at
the physiological maturity. Way of culture: through seedling. Culture type: in field,
protected.

Experimental variants are shown in Table 1.

Table 1
The experimental variants- Fruits for fresh consumption
Var.no. Cultivars (A) Interventions to limit plant fructification (B1)

1 (wit)| Superior Yellow (al) Growth and fruiting free (b1)

2 Limiting the number of fruits (6-7 on the plant) (b2)
3 Atris F1 (a2) Growth and fruiting free (b1)

4 Limiting the number of fruits (6-7 on the plant) (b2)
5 California Wonder (a3) Growth and fruiting free (b1)

6 Limiting the number of fruits (6-7 per plant) (b2)

Bi-factorial experience, type 3x2, 6 variants was mounted in four repetitions
without randomization.

The main elements of culture applied technology experience were:

Experimental organic culture of peppers for fresh consumption was achieved by
normal calendar with planting seedlings on May 10, aged 51 days (Gedda Agnes, 2007).
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Planting distances of 70 cm between rows and 20 cm between plants in the row cm
provide a density of 71400 plants / ha. Interleaved, 5 plants per row were planted peppers,
sage seedlings, species with a strong repellent effect on aphids, the main pest of pepper
(Otto Schmid & Henggeler, 2000).

Modeled and mulched plot was irrigated by drip lines using nozzles at 20 cm, with
water flow 2 1 / hour.

In addition to other specific organic crop care works peppers on plants versions
2.4 and 6 were applied to limit the fructification works, for the following reasons:

In temperate areas between latitudes 40 o and 45 o C in the Mediterranean basin
and in confined areas thereof on pepper plants in field crops occur up to 25 points of
fructification, of which only about 6-7 have favourable conditions to develop forming fruit
harvest ( Foury C., 1964).

In southern Romania, on similar cultivars, the number of fruits harvested at
technical maturity is only 3-5 fruits/plant.

In the case of production of seed of a plant can be harvested in late cultivars 2-3
fruit up to physiological maturity. Natural consequence of the aforementioned seed crops is
reducing the number of fruits up to a maximum of 5-6 per plant, as done by manual
removal of buds and small fruit by pinching the growing tips. The work done in 2-3 innings
is performed, for the last time, 40-45 days before harvest the last fully ripened fruit at
physiological maturity (ICLF Vidra, 1972).

The plants were not carried out the elimination of fruit made only after the third
stage of fructification. In this way, seven fruits per plant is formed from the one to the first
branching point, two (or three) in the second level of branching and four in the third level
of fructification.

Harvesting was done manually, by installments, at times when fruit left on the
plant reached maximum size as possible and desired doneness.

In greenhouse conditions at similar latitudes in Japan on pepper plants grown in
the greenhouse to 400 fruits are harvested at maturity technique with low weights .

Based on these considerations, the removal of the plant sprouts peaks, the buds,
flowers and small fruit crops for fresh consumption can provide the conditions for the
collection of at least 5-6 fruits at physiological maturity, the required market to consumers.

RESULTS AND DISCUSSIONS

In the experiments were performed observations and measurements after which
were obtained the following results.

Following the observations and measurements were recorded, with priority on the
main components of output data: the number of marketable fruit harvested per plant for
each variant, average fruit weight, yield per plant and total production per square meter.
Primary data on total production were statistically interpreted by the analysis of variance
method.

Observations followed the physiological state of the plant and phytosanitary
situation experience.

The data presented in Table 2 regarding the production and some of its
components highlight the following.

The application works by limiting the number of fruits per plant, average weight
has increased in all 3 cultivars, as follows:

- The Yellow Superior cultivar, from 86.5 g (without limitation fructification) to
105.2 g (with limiting the number of fruits);
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- The cultivation Atris F1 similar difference increased from 148.3 g at V3 to 164.3
g, at V4, and the cultivar California Wonder 140.7 g, at V5 to 168.1 g at V6.

The number of fruit harvested from plants varied within relatively small, very little
influencing the production level shown in Table 2.

Production data, per square meter, were interpreted statistically by analysis of
variance method, specific to the bi-factorial experiences.

The data in Table 3 highlight that the experimental factor "cultivar" significantly
influence the production.

Table 2
Results on total production
Green pepper in field crops in 2012

\VVar.no.| Cultivars (A) | Interventions to limit plant | Average fruit | No. STAS fruit | Production
fructification (B) weight (g) on the plant The on
plant | m2
(kg) |(Kg)
1 Superior  |Without limiting the number 86,5 5,69 0,493 ]3,520
Yellow (al) of fruits (b1)
2 By limiting the number of 105,2 5,89 0,620 14,426
fruit 6-7 fruits / plant (b2)
3 Atris (a2) |Without limiting the number 148,3 4,37 0,649 (4,640
of fruits (b1)
4 By limiting the number of 164,3 5,30 0,872 (6,225
fruit 6-7 fruits / plant (b2)
5 California [Without limiting the number 140,7 4,93 0,695 14,962
Wonder (a3) of fruits (b1)
6 By limiting the number of 168,1 4,17 0,702 5,012
fruit 6-7 fruits / plant (b2)

Table 3

The influence of production on average assortment of the variants with, and without
limiting the number of fruits per plant
Green pepper in field crops in 2012

No. Item| Cultivars |Production kg Differences Production%| Output [Meaning
/m2 Production kg / m2 gap
1 Superior 3970 - 100.00% - -
Yellow(mt)
2 Atris F1 5430 +1,460 136.77 36.77 | xxx
3 California 4980 +1,010 125.44 25.44 XX
Wonder

DL - 5% - 0.670 kg / m 2
DL-1%-1.240kg/ m?
DL -0.1% - 1.620 kg / m 2
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Relation to the production control (Yellow Superior) of 3,970 kg/m? at Atris F1
was a highly significant difference of + 1.460 kg /m2?, and the California Wonder, the
difference from the control of 1.010 kg /m? is only distinctly significant.

The results of the plant production were interpreted statistically by two-way
variance analysis method specific experiences.

Summary of experimental results on the influence of limiting the number of fruits
per plant, show that by performing this work, the average yield of the three cultivars grow +
0.844 kg/m? (distinct significant positive difference), the average production of the same
cultivars at not limit the number of fruits per plant.

Table 4
Influence of limiting the number of fruits per plant on average production
of the three cultivars
Green pepper in field crops in 2012

Nr.crt| Interventions to limit |Production| Differences [Production%| Output [Significance]
the number of fruits | Kg/m2 [Production kg / gap%
per plant m2
1 | Growth and fruiting | 4,374 - 100,00% - -
free
2 By limiting the 5,221 +0,844 119,36 | +19,36 XX
number of fruit 6-7
fruits / plant

DL - 5% - 0.670 kg/m2
DL - 1% - 1,240 kg/m?
DL - 0.1% - 1,620 kg/m?

The data in Table 4, the synthesis of experimental results highlight differences in
plant production by removing the tip shoots, the buds, flowers and small fruit crops for
fresh consumption. The Differences are apparent and cultivars California Wonder and Atris
F. Thus the plant production in kg is significantly higher than the witness Yellow Superior
making a difference size and average fruit weight (table 3).

CONCLUSIONS

Limiting the number of fruits harvested per plant positively influence the
increasing number of fruits and their average weight at the three cultivars that worked in
experience.

The largest increases were recorded at a decisive parameter for grown - average
fruit weight (Table2).

The statistical interpretation of the results of production (table 3) shows that,
compared to witness cultivar (Superior Yellow 3,920 kg/m?) at Atris F1 cultivars California
Wonder were recorded positive difference of +1.460 kg/m? (very significant) that +1.101
kg/m? (distinct significant).

By applying works of limiting the number of fruits per plant, average production
of three cultivars increased from 4.374 to 5.221 kg/m?, the difference of 0.844 / m? is
significant.
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By ranking and comparing the results, is found that limiting the number of fruits
per plant increases production at Atris F1 1585 kg/m?, compared to the same cultivar grown
production without limiting the number of fruits.

Based on the results, we recommend that in the south of the country to promote
the green culture, Atris F1 cultivar, with the restriction to 6-7, the number of fruits per
plant.
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ABSTRACT

The investigation work was carried out at the vine nursery of the Institute of Viticulture and
Enology — Pleven in the period 2007-2010.

The results of study the affinity in the nursery of newly-selected varieties at IVE-Pleven with
used rootstocks in the world vine-growing practice are presented. Comparative study of paraffin
waxes Rebwax PRO, Rebwax VF, Aktigref (2010) and PP 140 was conducted. Mathematical model of
the root system growth of the planted cuttings was developed for the irrigation regime control. The
efficiency and selectivity of some herbicides with soil activity were studied for weeds control in the
vine nursery.

INTRODUCTION

The production of material for vine propagation is topical in nature and it is
directly related to the biological potential of vine growth and development, grape yield and
longevity of the plantation. One of the main technological problems was the incompatibility
between the rootstock and the grafting that necessitated the investigation of affinity for
defining the interrelated effect of both components during stratification and in the vine
nursery (Lilov, 1977; Mamarov, 1989; Zuluaga et all., 1959). With the application of the
technology for outdoor cultivation of rooted cuttings, the different types of waxes and their
effects on the regeneration processes in stratification and subsequently preventing the
tissues in the nursery from dehydration, had been an object of investigation (Todorov,
2005; Dimitrova et al. 2007, 2009). Ensuring the needed moisture for complete coalescence
at the site of grafting and young vines growth had raised the question of irrigation regime
control (Mishurenko, 1964; Magriso, Georgiev, 1968; Radulov, 1979). Another factor
influencing the vine growth and development are weeds that imposed the need of
investigating the effect of various types of herbicides on weeds and rooted cuttings
(Chelebiev, Katerova, 1988; Todorov, 2005; Moretti, Borgo, 1992).

The objective of the study was to offer new technological solutions for
improvement the production technology of material for vine propagation.

MATERIAL AND METHODS
The investigations were carried out at the vine nursery in the experimental field of
the Institute of Viticulture and Enology — Pleven in the period 2007-2010. The study of
affinity in the nursery was carried out with Rubin and Storgozia varieties (red wine

Linstitute of Viticulture and Enology, 1 Kala Tepe Str. Pleven, Bulgaria
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varieties, selection of IVE Pleven), grafted on rootstocks Berlandieri x Rupestris 110
Richter and Riparia x (Kordifeliya x Rupestris) 44-53 Maleg. The experimental work for
the rest of the technical studies for waxing, irrigation regime and the efficiency and
selectivity of herbicides was conducted with Muscat Kailashki variety (white wine variety,
selection of IVE - Pleven) grafted on rootstock Berlandieri x Riparia CO4. The paraffin
waxes Rebwax PRO, Rebwax VF, Aktigref (2010) and PP 140 were investigatied for
waxing in the following variants: reference (no waxing of the grafted cuttings), waxing
with Rebwax Pro, Rebwax VF and Aktigref applied after grafting and subsequent waxing
with PP 140 after the stratification of the grafted cuttings. A system of drip irrigation with
one irrigation wing per row, positioned between the two rows of the transplanted cuttings
was made for determination the vine water consumption. The irrigation wings had built-in
drippers at 15 cm distance at a rate of 1.0 L hl. Under atmospheric drought - high
temperature and low humidity irrigation refreshing was carried out by micro spraying
systems at the rate of 3-6 mm. Micro spraying devices with flow rate of 156 L h™* at 0.2
MPa and a range of 5.0 m were used. For following the dynamics of the roots growth, 5
vines of each variant were dug out of which the number, the average and maximum length
of the roots were determined. The soil herbicides Goal 2E (240 g / | oxyfluorfen), Dual
Gold 960 EK (960 g/l s-metolachlor), Stomp 33 EK (330 g/l pendimethalin) were studied.
The studied variants were: V1 - Stomp 33EK - 0.6 l/da; V2 - Stomp 33EK - 0.8 l/da; V3 —
Dual Gold 960 EK — 0.3 I/da; V4 - Goal 2E — 0.2 I/da; V5 - Goal 2E — 0.3 I/da; K1 -
Untreated reference variant, thricely weeded. The effect of herbicides on weed density was
tracked in dynamics (on the 30", 60™, 90™ day) in permanently marked parcels, as the
manifestation of phytotoxicity (visually) and the obtained rate of the rooted grafted vines
(% compared to the transplanted cuttings) were recorded.The herbicides were applied
immediately after the cuttings were transplanted in the nursery, just before spraying. The
data were processed by analysis of variance (Dimova, D., E. Marinkov, 1999). The grafted
and waxed cuttings were rooted in the vine nursery and raised in line with the technology
for production of vine propagation material applied at IVE-Pleven, in raised beds, 120 cm
wide, in two rows at 40 cm distance. The soil is leached chernozem.

RESULTS AND DISCUSSIONS

Affinity study in vine nursery ._The data on shoots germination of the planted
cuttings for the period 2008-2010 were similar for both varieties Rubin and Storgozia (fig.
1). However better rates of germination were found in the case of grafting to 44-53 Maleg
rootstock. The percentage of germinated shoots during the last reading was 88.9% for
Rubin variety and 96.5% - for Storgozia variety. The rate of first-class vines corresponded
to the obtained results for shoots germination in the nursery as it was higher for 44-53
Maleg rootstock (fig. 2). The percentage of first-class vines was 53.5% and 65.1% for
Rubin and Storgozia varieties, respectively. The rate of first-class vines corresponded to the
obtained results for shoots germination in the nursery as it was higher for 44-53 Maleg
rootstock (fig. 2). The percentage of first-class vines was 53.5% and 65.1% for Rubin and
Storgozia varieties, respectively.

Wax types testing — Rebwax Pro, Rebwax VF and Aktigref, applied after the
cuttings were grafted

Figure 3 shows the data of the 4-year testing of callus formation between the
grafted components during stratification. The percentage of cuttings with a full circular
callus was 56% when waxed with Rebwax Pro and 79.2% with Rebwax VF. For the not-
waxed cuttings (the reference), the percentage of cuttings with a full circular callus was
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45.8% or 10.2% less compared to the cuttings waxed with Rebwax PRO and 33.4% less
than with Rebwax VF.
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Figure 1. Germination dynamics
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Figure 2. Rate of obtained first-class vines

The results of the grading after the grafted rooted vines were removed from the
nursery were indicative of the wax effect. With Rebwax VF - 44.2% were obtained to
47.5% with Rebwax PRO (Fig. 4). Approximately the same percentage of first-class rooted
grafted vines was obtained in the one-year study in 2010 of Aktigref — 42.1%. The lowest
rate of first-class grafted rooted vines was achieved in the reference (without waxing) -
30.1%.
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Figure 3. Results of the regeneration processes during stratification
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Figure 4. Rate of obtained first-class grafted rooted vines

Determination of the active soil layer depending on the root system growth.

The dynamics of increase in the average length of the roots in the three
experimental years is shown in fig. 5. A regression equation is also presented describing
with high degree of confidence (R? = 0.998) the correlation between the average length of
the roots and the number of days after planting of the grafted cuttings.
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Figure 5. Dynamics of increase in the average length of the roots

It is known that that with Berlandieri x Riparia SO4 stock the roots grow at 45°
angel towards the soil surface. Considering the planting depth of the cuttings, the increasing
in the depth of the active soil layer could be described by the following equation:

H = (0.001T % +0.053T +0.034)sin @ + z;

where: H — active soil surface layer (cm); T — days after transplanting of the
grafted cuttings in the nursery; z — depth of planting of the cuttings in the soil (cm), here z =
15 cm; o — angel at which the roots grow in the soil towards the soil surface, here a = 45°.

The width of the active soil layer also increases with the roots development as it
depends also on the pattern of planting (the number of rows in the bed and the distance
between them). In general, the increase in the width of the active soil layer would be:

B = 2(0.001T 2 +0.053T +0.034)c0s & +b;

where: B — active surface layer width (cm); T — days after transplanting of the
grafted cuttings in the nursery; b — distance between both rows cuttings in the bed (cm),
here b =50 cm; a - angel at which the roots grow in the soil towards the soil surface, here a
=45°,
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The data reveal that irrigation has to ensure wet soil layer of about 55 cm at the
time of planting of the grafted cuttings to approximately 80 cm at the end of the irrigation

season and a depth in the range of 15 cm to 30 cm (fig. 6).
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Figure 6. Increase of active soil layer depth and width depending on the number
of days after planting of the cuttings in the nursery (the number of days is displayed next to
each mark).

Effect on some soil herbicides in the nursery

Stomp 33 EK and Dual Gold 960 EK in the applied doses exhibited good
herbicidal effects against the annual weeds until the sixtieth day after treatment (Fig. 7).
Weak sensitivity was recorded for Xanthium strumarium, Solanum nigrum L. and all root
sprouting weeds. Better weed control was achieved with higher doses (V2 and V5) however
they did not affect those species. The herbicide Goal 2E (V4 and V5) controlled in full the
annual and to a significant degree the perennial weeds found in the nursery. When applied
at a dose of 0.3 l/da (V5) it maintained the lowest level of weeding throughout the
vegetation period. Ninety days after the treatment, it was still 1.9 pc. /m?.
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Figure 7. Dynamics of the average density of weeds for the period 2007 — 2009

The grafted cuttings showed some sensitivity to Stomp 33 EK and Goal 2E. The
direct contact of the herbicide solution with developing buds caused different
manifestations of phytotoxic response. Stomp 33 EK caused yellow spots on leaves and
distortion of the leaf blade. Brown necrotic spots with irregular shape were clearly outlined
after Goal 2E fell on them. The plants overcame the phytotoxic response to the sixtieth day
and at the end of vegetation no traces of the herbicide were found. The damages to the
leaves, observed during the first days after the treatment did not significantly affect the life
processes of the grafted cuttings and the majority of them grew and developed as standard
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rooted vines — 54.0% for Stomp 33 EK — 0.8 I/da (V2), 53.7% for Goal 2E — 0.3 l/da (V5),
52.5% for Goal 2E — 0.2 I/da (V4) and 51.7% for Stomp 33 EK — 0.6 l/da (V1).

The highest average yield for the period of the study showed V5 Dual Gold 960
EK — 0.3 l/da (54.4%). Despite the lack of proof of the differences (at GD 5% = 13.581;
GD 1% = 13.627; GD 0.1% = 19.724), the following variants significantly exceeded the
reference (47.4%) in obtained rate of rooted vines.

CONCLUSIONS

The variants of grafting to 44-53 Maleg rootstock showed better affinity compared
to 110 Richter. The percentage of first-class vines for Rubin variety was 53.5%, and for
Storgozia variety - 65.1%.

From the studied waxes, 44.2% first-class grafted vines were obtained with
Rebwax VF, 47.5% with Rebwax PRO, while the reference (without waxing) - 30.1%.

Corresponding to the root system growth of the planted cuttings, the irrigation in
the vine nursery should ensure wet soil layer with a width of 55 cm at the beginning when
the grafted cuttings were planted to 80 cm at the end of the irrigation season and depth in
the range from 15 cm to 30 cm.

It was found different duration of action of the tested soil herbicides depending on
the active ingredient. With Stomp 33 EK and Dual Gold 960 EK, it became weaker after
the sixtieth day, with Goal 2E it continued throughout the whole growing period. Despite
the signs of phytotoxicity caused by Stomp 33 EK and Goal 2E it was not found a negative
impact on yield.
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ABSTRACT

The purpose of this article is to perform an assessment of the state of viticulture before and
after the accession of Bulgaria to the European Union. It analyzes the dynamics of harvested areas,
average yields and produced output of wine and table grapes during the period of 2001-2012. The
work follows up the structural changes in the sector under the influence of the Common Agricultural
Policy of the European Union. It examines the development of organic viticulture. The article
specifies the main problems of the conventional and organic production of grapes in the context of
overall state and prospects of development of viticulture in our country.

INTRODUCTION

Viticulture is a traditional for Bulgaria subsector of agriculture, providing
employment for the majority of the rural population of the country (Borisov and Radev,
2011). However, as a result of many organizational and economic problems in the sector,
unresolved already for a second decade, its socio-economic importance continues to
decline. According to the official information disclosed by National Statistical Institute, the
share of the produce of the subsector in the total plant-growing production has dropped
down from 7.49% in 2001 to 2.57% in 2011. For the same period it was reported decrease
in the percentage share of the area of vineyards towards the used agricultural area,
respectively from 2.5% in 2001 to 1.5% in 2011. With the accession of Bulgaria to the EU-
27 the Bulgarian vine-growers had the opportunity for financial support under the Common
Agricultural Policy, but at this stage the allocations had not yet stimulated adequately the
economic activity in the sector (Slavova et al., 2011; Radev and Borisov, 2012).

The objective of the study is to assess the state of viticulture before and after the
accession of our country to the EU-27 and to specify the main problems of conventional
and organic grapes production in the context of prospects of development in the next
programming period 2014-2020.

MATERIALS AND METHODS
The analysis is based on official statistical data from the Ministry of Agriculture
and Food (MAF), Department “Agrostatistics”, National Statistical Institute (NSI) and
Eurostat. The average values of the main indicators characterizing viticulture development
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in the period before (2001-2006) and after the accession of Bulgaria to the European Union
(2007-2012) have been compared, and thus the annual impact of weather conditions on the
results of the economic activity in the sector have been neutralized.

The research methods of comparative and dynamic analysis, a method of statistical
groupings and expertise assessment have been used in the study.

RESULTS AND DISCUSSIONS

Analysis of the state and trends in vine-growing development before and after
the accession of Bulgaria to the European Union

» Dynamics of the harvested areas, grapes production and average yields of
wine and table grapes varieties

In 2012 the total area of vines in the country was 77 341 hectares of which 62 701
hectares were cultivated vineyards and 14 640 hectares were not maintained plantations, not
included in farms (MAF, 2013). The dynamics of the harvested area for the period 2001-
2012, showed a steady decrease, which in 2012 compared to 2001 amounted to 53.0% (Fig.
1). The largest share in the production structure of the sector belonged to red wine grape
varieties (56% of the harvested area), followed by white wine grape varieties (41%) and
table grapes (4%). The weak entrepreneurial interest determined the negative development
of production potential in its three main areas, as it was particularly noticeable the reduction
of the vineyards for table grapes - a total of 6750 ha for the period 2001-2012.
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Source: MAF, Department “Agrostatistics”
Figure 1. Dynamics of vineyards area and grapes production in the period 2001-
2012

Despite the fluctuations in the volume of production per years in the long term
plan the grapes production continues to decline. The obtained total wine and table grapes in
2012 represents 60.1% of the volume of the production for 2001. The comparison between
the average values of the indicator for the six consecutive years before the full membership
of Bulgaria in the EU-27 (2001-2006) and the last six after that (2007-2012) confirmed the
outlined negative tendency. Logically, the greater rate of decrease belonged to the table
grapes production as a result of drastically reduced areas as the rate of decrease amounted
to 30.5% in 2007-2012 compared to 2001-2006. For the same period, the quantity of wine
grapes decreased by 19.2% (Table 1).
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Figure 2. Dynamics of the average yields from wine and table grape varieties for
the period 2001-2012, kg/ha

The dynamics of the long-term rate of development of the productivity per unit
area showed growth both for wine and table grapes varieties (Fig. 2). The obtained average
yields of the vineyards for table grapes have grown by 45.8% averagely for the period
2007-2012 compared to 2001-2006. In wine varieties the increase amounted to 24.2%. It
should be noted, however, that the level of the obtained average yields for the entire period
of the study remained one of the lowest in the Community and it was significantly below
the potential of the grown wine and table grape varieties in the country.

Table 1
Avreas, production and average yields from vineyards in Bulgaria
No. Indicators 2001-2006 | 2007-2012 Rate of change
average Average 2007-12/2001-06, %
1 Total area of the harvested 95552 60834 -36,3
vineyards, ha, incl.:
1.1. Red wine varieties, ha 54373 37011 -31,9
1.2. White wine varieties, ha 35707 21247 -40,5
1.3. Table grapes varieties, ha 5472 2576 -52,9
2 Grapes production?, t 355152 284952 -19,8
2.1. Wine grapes, t 336542 272018 -19,2
2.2. Table grapes, t 18610 12934 -30,5
3 Average yield, kg/ha X X X
3.1 Wine varieties, kg/ha 3785 4700 +24,2
3.2. Table grapes varieties, kg/ha 3436 5011 +45,8

Source: MAF, Department “Agrostatistics” and own calculations

The results of the analysis of these tendencies in viticulture in the last twelve years
had shown that in the years after the accession of Bulgaria to the European Union it was
observed a delay in the negative rate of change of cultivated wine and table grapes area.

2 Not included grapes from trellis vines
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However, the reduction in production potential of viticulture continues and the process of
establishing new vineyards is very slow and at this stage it does not provide sufficient
reproduction of cultivated areas. The marked increase in the average productivity per unit
area could be interpreted as an indication of the ongoing processes for stabilization of the
sector, but taking into consideration that almost half of the vineyards in the farms are over
29 years it is expected that the reduction of plantations would continue in the coming years.

» Structural changes in the sector

The ongoing structural changes in the sector during the period as a result of
implementation of the national policy and the Common Agricultural Policy concern
primarily the reduction of the total number of farms growing vines (by 38.4% in 2010
compared to 2005) and an increase in the concentration of production. The average size of
areas with vineyards has increased about 1.6 times for the period 2005-2010 (Table 2).

Table 2
Number and size of farms growing grapes
No Indicators 2005 2007 2010 Change
2010/2005,

%

1 Farms, growing grapes, number 141 330 | 98260 | 87 000 -38,4

2 Area, ha 52 670 51540 | 52340 -0,6

3 Average size, ha/farm 0,373 0,525 0,602 +61,4

4 Specialized vine-growing farms, number 15380 14420 | 18120 +17,8

5 Area, ha 19660 25880 | 27780 +41,3

6 Average size, ha/farm 0,782 1,795 1,533 +96,0

7 Regular labour force in the specialized vine- 28050 28750 | 35010 +24,8

growing farms, pers.
8 Family labour force, pers. 26770 26340 | 32900 +22,9

Source: Eurostat and own calculations.

A positive tendency has been observed regarding the degree of specialization of
production in the subsector. The percentage of vineyards grown in specialized vine farms
has increased from 37.3% in 2005 to 53.1% in 2010. The number of newly created
production units with main activity in viticulture for the three years following the adoption
of our country as a member of EU was 3700. Although the average size of the area of
vineyards in the specialized farms has decreased by 14.6% in 2010 compared to 2007, the
rise of this indicator was almost double compared to the data for 2005.

The number of permanent employees in viticulture has also gone up. In 2010, 35
thousand people earned their living by grapes production, with 6260 people more than the
registered in 2007. Almost 94% was the share of the family labor force from the total
employment in the sector, compared to 91.6% in 2007.

Undoubtedly the above tendencies indicate a higher motivation of the owners of
vineyards, aimed at consolidating the production under the influence of the financial
support granted by the EU funds and the national budget. However, the organizational and
economic structure of vine-growing continues to be irrational from the point of view of the
economic conditions under which the farms are run.
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> Development of organic grapes production

Unlike the continuous reduction in harvested area of vines grown by the
conventional method, the areas for organic grapes production grew steadily over the last
seven years (Fig. 3). In 2012 the total area of vineyards cultivated according to the
requirements of organic farming was 2 058 ha. From those grown by the organic method,
1512 are in a period of transition, of which 1404 ha are wine and 107 ha are table grapes, as
546 ha of the vineyards have passed the transition period. The growing demand for organic
products worldwide, combined with the financial incentives has determined the recorded
rise in the size of organic vineyards in the country, as the growth rate was 140.8% in 2009
compared to 2007 and 185.8% in 2012 compared to 2009.

o 1500 %:
1000

500 -

2006 2007 2008 2009 2010 2011 2012

=—&— Total area of organic vineyards, ha
== Area under conversion, ha
= Fully converted area, ha

Source: Eurostat
Figure 3. Dynamics of vineyard areas certified for organic grapes production
during the period 2006-2012, ha

The main conclusion of the analysis is that the expected positive impact on the
sector as a consequence of the country's accession to the EU is very weak and does not
provide the necessary conditions for the overall implementation of the existing potential for
the production of table and wine grapes.

Problems in conventional and organic grapes production

The reasons for the outlined negative tendencies in the sector should be looked in
the whole chain of production, processing and marketing of wine and table grapes. The
unsatisfactory profitability of viticulture and the lack of strong enough economic incentives
define the problematic status of the production potential mostly in terms of age and varietal
structure as well as agricultural and health status of cultivated plants. The unequal rise of
the producer prices compared to the rate of increase of production costs does not create
conditions for expanded reproduction, just the opposite it results in restricting the amount
of current inputs at risk for the quantity and quality of the final production. In addition, the
fact that the majority of vine-growers have small vineyards without pronounced desire for
association for processing and marketing of products, defines significant variations in the
profitability of production, depending on the climatic conditions of the year, the market
conditions, unfair commercial practices in the purchase of grapes and unregulated imports.
The growing competitive pressure on the domestic market by similar goods produced in EU
Member States with higher levels of subsidies and the introduction of regulations governing
quality and safety of food and the environment, results in reduced competitiveness of the
sector.
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The positive trend in the development of organic viticulture is encouraging,
although here there are a number of restrictive conditions too. From agro-technical aspect,
the main problem remains the protection of the harvest and the pest control (Kostadinova et
al., 2012). In terms of the economic interests of the vine-growers there is the issue with the
marketing of the products and setting a rational organization of distribution channels at the
domestic and international markets, providing the desired high profitability.

CONCLUSION

Viticulture in Bulgaria in the context of the strategic objectives for the new CAP
2014-2020 (viable food production, sustainable management of natural resources and
balanced territorial development) requires timely overcoming of the existing problems. The
biggest challenge to the conventional viticulture in the medium term plan is stabilization of
the overall production potential in the meaning of increasing the competitiveness of the
sector.

With a view of the priorities the role of organic viticulture is becoming more
important, both as a way to diversify the production and the income of farmers as well as an
opportunity to satisfy the growing consumers’ demands.
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ABSTRACT

This study shows the effect of foliar fertilization with three fertilizers consisting on: humic
acids (HA); humic acids + polyphenolic extract of Vitis vinifera seed (ESVv); humic acids +
polyphenolic extract of Vitis vinifera seed + boron (B); on tomato cultivar Antalya. Biometric and
biochemistry measurements were made of plants and tomato fruits. Bio-fertilisers were applied to
foliage at a concentration of 10 mL / L humic acid and 15 mL / L for variants with polyphenolic
extract and boron. Fertilization was carried out at 3 weeks after planting in three stages with an
interval of 10 days. HA treatment had a beneficial effect on plant growth both in height and in
diameter of base stem and also on the leaf growth. The ESVv application determine a retardant
character of tomato plants and HA+ESVv+B determine very good vegetative growth compared with
the control. The foliar application with HA+ESVv has positively influence the average fruit weight.
The study shows that HA mixed with extract of Vitis vinifera and boron can be successfully used to
achieve significant increases in crop production of tomatoes in solar.

INTRODUCTION

Increased interest in the use of natural growth regulators in the vegetables crop
and especially tomatoes helped to develop a wide range of fertilizers based on natural
components.

Humic acids in combination with other products is an important source of natural
organic matter used for the agricultural fertilization.

Humic acids are compounds that contribute to increased permeability of cell
membranes in plants (Kaya et al., 2005) and recent studies show their role on the process of
seed germination, seedling raising growth, development and weight gain of the root system
and the development as a whole plant (Karakurt et al., 2007; Katkat et al., 2009).

The polyphenols action in plants is seen through their role in the formation of
pigments, increasing the resistance to pathogens and UV protection (Latanzzio et al., 2006).

! University of Craiova, Faculty of Agriculture & Horticulture, Department of Horticulture and Food Science, 13
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The literature report a variety of effects at simple application of humic acids or
combine with other stimulator on plants. An important role is played by the boron
compounds in the plant development. Boron favor flowering, fertilization and seed
development, stimulates root growth, activate some enzymes (pectinase, tyrosinase,
sucrase, dehydrogenase); acts indirectly on the photosynthesis by accelerating the transport
of carbohydrates, especially sucrose from leaves. Boron has a favorable effect on flowering
and fruiting of plants because it stimulates the rapid germination of pollen.

Also, boron influence the synthesis of aromatic compounds in plants; protoplasmic
membrane permeability; carbohydrate translocation; cell division and extension; cell
differentiation; maturation of fruits; accumulation of free auxin and nucleic acid
biosynthesis (Waquar et al., 2012; Blevins et al. 1998).

A deficiency of boron in plants and soil lead to the decline in vascular plant, root
elongation, a slowdown of carbohydrates metabolism, reducing nuclei acid synthesis.
(Blevins et al., 1998). In his absence leaves become vulnerable to their growth point blank,
begin to roll inward. Flowers usually spades (abort). Fruits begin to stain (start tissue
damage).

The aim of this study was to evaluate the effect of humic acids in combination
with polyphenols extracted from the seeds of Vitis vinifera and boron on tomato culture in
solar.

MATERIAL AND METHODS

The research was conducted in 2012, in terms of solar, unheated, placed in the
Maracine Banu field of teaching discipline gardening.

It was studied tomato cultivar Antalya. Experience has been placed in randomized
blocks with five variants of 4 repetitions each variant. The variants was: V1-control (Mt.)
V2 - Vitis vinifera seed extract (ESVv.) V3 humic acids (HA.) V4 - humic acids plus Vitis
vinifera seed extract (HA + ESVv .) V5 - humic acids + Vitis vinifera seed extract + boron
(HA + ESVv + B).

Have been performed observations and measurements, in vegetation, and crop was
recorded by stages of harvest.

Determination of chlorophyll a+b and total carotenoid

The weighed samples, having been put separately in 95% in acetone (50ml for
each gram), were homogenized with Braun MR 404 Plus for one minute. The homogenate
was filtered and was centrifuged using the Hettich Universal 320/320R centrifuge at 2500
rpm for ten minutes. The supernatant was separated and the absorbance was read at 400-
700 nm on Cary 50 spectrophotometer. It was recorded that Chlorophyll a showed the
maximum absorbance at 662 nm, chlorophyll b at 646 nm and total carotene at 470 nm and
the amount of these pigments was calculated according to the formulas (Dinu et all., 2013;
Nagata M., 1992):

Ca=11.75 A662 - 2.350 A645

Cb =18.61 A645 - 3.960 A662

Cx+c = 1000 A470 - 2.270 Ca - 81.4 Ch/227

Ca = Chlorophyll a, Cb = Chlorophyll b, Cx+c = Total carotene.
For statistical interpretation of the data, the ANOVA method has been used.

RESULTS AND DISCUSSIONS
In order to ascertain the effect of foliar application of humic acid (HA) in
combination with the extract from the seeds of Vitis vinifera (ESVv) and boron (B) on
tomato crop in solar have made a series of observations and measurements.
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To begin with, observations were made as to how to increase the plants after each
treatment.

Biometric measurements have focused on: plant height, diameter of the base stem
and the number of leaves per plant. As can be seen from Table 1, the best results on plant
height were recorded at V2 (HA) variant were we obtained increases of 25.4 cm compared
to the control. Humic acids determine the vigor of tomato plants (average 21.6 leaves per
plant). This effect is also found to V5 when we observed the combined effect of humic
acids, the polyphenols from Vitis vinifera seed and boron. We recorded positive differences
in all three variants studied relative to unfertilized control. These differences were
maintained after each treatment (data not shown) and will be reflected in biochemical
determinations performed on leaves and fruit.

The leaves were harvested and the biochemical measurements have been
performed in order to establish the effect of increase of bio-fertilizer content in the most
important biochemical constituents (Carotenoids and chlorophyll). As shown in Table 2 the
best results were observed in the V5 where chlorophyll "a" has a SP value of 174.6 mg/100
chlorophyll 'b' sp 79.7 mg/100g, while the total Carotenoids 2 62 mg/100g fresh matter.
Presented data certifies the biostimulator role played in fertilization of tomato plants.

The elevated chlorophyll concentration are due to the effect of humic acids in
combination with polyphenolic extract and boron to enhance the process of photosynthesis
in leaves with a synthesis of sugars that are rapidly transported and released into the
rhizosphere root them. These substances removed by root ensures soil micro nutrients,
microorganisms that synthesize substances needed when growing plants and fruiting. There
is a higher mineral nutrition on the growth effect of chlorophyll concentration,
concentration is related to higher nitrogen assimilation in plants (Haboudane, 2002
Amaliotis et al. 2004 Lelyveld et al. 2004 Cabrera, 2004).

The green fruits of tomato, Table 3, there is an evident increase in total chlorophyll
and carotene in variants 2 and 5 compared to the other due to rises in grape seed
polyphenols and boron determining photosynthetic acceleration. It is noted that the samples
treated with humic acids and humic acids in combination with polyphenolic extract the
values of chlorophyll and Carotenoids lower than the other samples. Determinations have
highlighted the role of boron in fertilizer combination on the parameters studied.

In firstfruits of tomato fruit, Table 3, there is the same effect as putting green fruit
work out an optimal combination.

As regards the factors of production, average fruit weight of tomato as observed,
not recorded positive difference to the unfertilized control (Table 4).

For the culture of solar tomatoes considered to be early culture it is preferred that
the average weight of the fruit does not exceed 80-100 g is consumed as fresh fruit.
Cultivar fruit Antalya has an average weight of 170-190 g, and from our results it appears
that all variants had values below the above.

The HA fertilized variants (V3) and ESVv AH + + B (V5) to obtain fruit caused an
average weight of 108 g, fruit valued by consumers. Although fruits were lower than the
control average production of fruits produced per plant was higher, 11.07 kg / plant at V2
and 12.26 kg / plant at V5. Increase production of unfertilized and fertilized variants ranged
from 35.83 to 51.54% the highest yield obtained for V5 (12.26 kg / plant) and lowest in V2
(11.07 kg / plant ). Note that all fertilized variants exceeded unfertilized.

These production increases were preserved and reflected very well in tomato fruit
production obtained/m?.
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Biometric measurements in the tomatoes grown in solar under the influence of treatments applied (average)

Height Diameter Leaf
Variant (&) dif. (£) dif. (&) dif.
var om o relative to mm o relative to nr o relative to
' 0 control 0 control ' ? control
(cm) (mm) (nr)
V1. | Unfertilized control 147,0 100,0 control 8,66 100,0 control 19,2 100,0 control
V2. | ESVv 157,2 106,9 +10,2 8,89 | 102,7 +0,23 20,1 104,7 +0,9
V3. | AH 1724 117,3 +254 8,55 98,7 -0,11 21,6 112,5 +2,4
V4. | AH + ESVv 168,7 1148 +21,7 7,28 84,1 -1,38 20,6 107,3 +14
V5 AH+ ESVv+B 172,1 1171 +25,1 8,30 95,8 -0,36 23,0 119,8 +3,8
Biochemical analysis of tomato leaf
Clorophyll “a” Clorophyll “b” Total carotene
Var. Variant mg/100g f.m. mg/100g mg/100g f.m.
v1i. | Unfertilized control 147.8 70.2 2.44
v2. | ESVv 149.8 71.4 2.52
v3. | AH 154.5 74.2 2.54
v4. | AH+ ESVv 170.2 79.6 2.60
vs. | AH+ ESVv +B 174.6 79.7 2.62
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Table 3

Biochemical determinations carried out on tomato fruits at different stages of ripeness

Green tomatoes

Tomato firstfruits

) Clorophyll | Clorophyll Total Clorophyll | Clorophyll Total
Variant “a” “b” carotene “a” “b” carotene
mg/100g mg/100g | mg/100g | mg/100g mg/100g | mg/100g
f.m. f.m. f.m. f.m.
Unfertilized 51.0 24.7 6.5 26.2 11.3 8.5
control
(V1)
ESVv 54.0 23.0 75 28.9 14.2 9.4
(V2)
AH (V3) 50.2 22.9 4.2 26.2 10.8 6.4
AH +
ESVv 47.0 24.2 6.1 25.5 13.4 8.3
(V4)
AH+
ESVv + B 75.3 34.5 8.1 37.9 15.4 10.1
(V5)
Table 4
Elements of the tomato crop production in solar
Weight Weight 2
average/fruit average/fruit Crop/m
Variant
g % kg % () dif. | Kg/m2 | % | (%) dif.
relative relative
to to
control control
(kg) (kg)
Unfertilized 1155 | 100,0 | 8,09 | 100,0 Mt. 25,07 | 100,0 Mt.
control (V1)
ESVv (V2) 1146 | 99,22 | 11,07 | 13583 | +2,98 | 34,31 | 136,85 | +9,24
AH (V3) 108,3 | 93,76 | 11,70 | 144,62 | +3,61 36,27 | 144,67 +
11,20
AH + ESVv | 1238 107,18 | 10,97 | 14524 | +2,88 | 34,00 | 13562 | +8,93
(V4)
AH+ ESVv
+B 108,4 93,8 12,26 | 151,54 | +4,17 38,00 | 151,57 | +12,93
(V5)
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CONCLUSIONS

Results of the tests performed reveal the influence of fertilizer on tomato crop by
both biometric and biochemical changes.

Plant height and their vigor is seen positively in plants treated with humic acids
and their vigor is influenced by the combined treatment between humic acids and
polyphenolic extract. Biochemical changes (containing chlorophyll "a" and "b" and
carotene) control samples have higher values. Fruit production per m2 increased in
fertilized samples.

We notice the effect of boron in combination with polyphenolic extract and humic
acids.
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ABSTRACT

Multivarieties wines obtained by combinations in different proportions of the three varieties
grown in the viticultural area of Galicea Mare offers an interesting perspective on improving their
sensory characteristics and typicity. This study, conducted on wines produced in specific climatic
conditions of year 2011, highlights in particular the combination of international varieties Cabernet
Sauvignon and Merlot and indigenous varieties Feteasca Neagrd, the proportion of Feteasca Neagra
being 25% or 33%.

INTRODUCTION

Phenolic compounds in foods cause variation in various organoleptic qualities like
taste, bitterness and sourness; and color properties are also Itered with phenolic compounds
and anthocyanins (Nizamlioglu N. M. and Nas S., 2010). Phenolic compounds are essential
for the quality of plant-derived food products through their contribution to oxidative
stability and organoleptic characteristics (Peleg H. et al. 1999). Indeed, wine organoleptic
properties are largely related to phenolic compounds extracted from the grape during the
winemaking process (Beleniuc G. et al. 2013). Astringency and bitterness are two major
characteristics in grape and wine quality definition. Astringency is a tactile sensation,
whereas bitterness is a taste. The molecular size of proanthocyanidins affects their relative
bitterness and astringency level (Cheynier V. et al. 2006). Overall, monomers are more
bitter than astringent, whereas the reverse is true in the case of large molecular weight
derivatives. For grape seed tannin, reducing the degree of galloylation only decreases
astringency (Vidal S. et al. 2003). Wine phenolic composition depends on the grape used
and on winemaking processes that determine their extraction into the must and subsequent
reactions (Lorrain B. et al. 2013). Both the quantity and the extractability of anthocyanins
and tannins increase throughout the grape ripening (Fragoso S. et al. 2011).

MATERIAL AND METHODS
The Galicea Mare viticultural area of Dolj district enjoy of generous climate
resource, characterized by a great wealth of warmth and sunlight. Accordingly, basic
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assortment of the viticultural area consists of 3 main varieties for quality red wines in
Romania - Cabernet Sauvignon, Merlot, Feteasca Neagra. Of the three species are obtained
quality red wines as a single kind but also various combinations of two or three species. A
basis study for this paper represent part of a research program initiated in 2010 that aims to
diversify the range of quality red wines produced from Galicea Mare. This study was
conducted on wines produced in 2011, of 3 varieties produced individually. After alcoholic
fermentation and malolactic fermentation, the wines were stored for 1 year in oak barrels.
After this phase were made combinations of two and three varieties, resulting 10 wines
studied: 3 samples obtained from the pure species, 3 samples resulting from the
combination of 2 wines and 4 wine varieties resulting from the combination of all three
species, including a wine in which all varieties are in equal proportion and 3 samples in
which two varieties are in equal proportion. The wines were followed by regular tastings to
control the development of sensory characteristics. The data presented in this paper refers
to the wine tasting at 6 months after the combination was done.

RESULTS AND DISCUSSIONS

The quality of wines produced in 2011 from Galicea Mare, in one or more
varieties, was strongly influenced by the specific climatic conditions of extremely warm
and dry year. Under these conditions, the grapes have reached very high content in sugars
and wines reached unusually high alcoholic strengths of over 15% volume. Also sensory
characteristics of the wines were marked by the less common chemical composition (Table
1). The data of chemical composition show that Feteasca Neagra wine, even if it had the
alcoholic strength of 15.8 % vol., lower than Cabernet Sauvignon (16.4% vol.) and Merlot
(16.0 % vol.), had over 18 g/L residual sugar, while Cabernet Sauvignon and Merlot wines
were dry wine. This means that the harvest of Feteasca Neagrd had higher sugar content
than the other two varieties.

Table 1
The chemical composition of wines Galicea Mare, 2011
Volatile .
) Alcohol, Glycerol, T.O t_al acidity, Residual Dry extract
Wine % vol. gL acidity, g/L acetic SUGa, unreduced
g/L HoSO4 acid gL 9 '
Cabernet Sauvignon | 454 142 372 042 32 282
Merlot 160 140 380 052 35 276
Feteascd neagra 158 140 336 048 184 279

Due to high alcohol content wines showed unusually high content in glycerol, at
least 14 g/L, which is very important for the balance of taste and smoothness in taste
sensation. Also with regard to the chemical composition of the wine higher values are
observed for volatile acidity, of 0.42 to 0.52 g/L CH3;COOH that are determined primarily
by the long duration of the alcoholic fermentation, with over 10 days in each variety, due to
a very high sugar gravy.

The results of wine tasting (Figure 1) show that the combination of two or three
species were obtained wines at least the same level or even higher of those from pure
specie. The three wines produced from pure varieties were very well appreciated at tasting,
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scoring high marks. The best score from the Feteascd Neagra wine, which slightly exceeded
the Cabernet Sauvignon and Merlot wines due to its residual sugar content, that alleviated
much of the harshness and bitterness of tannins. However, tasters felt that the balance of
this wine taste was a little bit affected by the sweet character, which prevented him from
obtaining a higher score.

Wines made from combining two varieties in equal proportions, led to better
appreciation of the tasters, translated by the slightly increase in scores. The two
combinations that contain Feteasca Neagra , both with Cabernet Sauvignon and with Merlot
were better appreciated from the combination of the two varieties. The residual sugar from
the Feteasca Neagria variety covered well the harsh of tannins from the wine partner .

Wines made by combining all the 3 varieties have been better appreciated ,
obtaining the highest scores in tasting, passing 90 points. Of the four wines by combining
different proportions of the three varieties , the best two alternatives were considered those
in which Feteasca Neagrd was 25 %, while Cabernet Sauvignon and Merlot are 50 % and
25 % of assemblage. These variants have received slightly higher scores compared to the
variant in which all 3 varieties were assembled in equal proportions, succeeding better to
attenuate the sweetness and softness of Feteasca Neagra wine.

F.N.50%+C.8.25%+M 25% ([, o1
M. 50%+C. 8.25% +F.N. 25% [, 92
C€.5.33%+M.33%+F.N.33% [ ot
5o+, Y 0
C.8.50%+F.N.50% [ 0
c.s.50%+M.50% [ 89

Figure 1 — Wines tasting resultats

On visual examination all were highly appreciated wines with intense and very
beautiful color, a good clarity. On olfactory examination the Feteasci Neagra wine
impressed by the richness and complexity of flavors, which noted in particular a very
pleasant smell of dried prunes, very well supported by notes of chocolate and coffee
acquired during maturation. For this reason, the tasting, all three olfactory characteristics of
the wine was appreciated as excellent. Cabernet Sauvignon and Merlot wines showed also
intense and pleasant aroma with dominant notes of berries - especially blueberries and
vanilla and cocoa but, unfortunately, the higher alcohol content was underlined by its
burning character which reduced the enjoyable character of primary and tertiary aromas.

Instead, at the tasting exam this high alcohol content assisted by the glycerol was
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the one who gave the wines the fat character, fleshy, full-bodied, well balancing the firm
and astringent structure of the tannins. Under these conditions Cabernet Sauvignon and
Merlot wines were highly rated at tasting examination by Feteasca Neagra wine, where the
residual sugar present affected a little bit the balance taste. In these circumstances, in
multivarieties wines, the combining of Feteasca Neagra variety with any kind of wine gave
an improving of taste by reducing sweet and soft character. This improvement was more
obvious where the Feteascd Neagra wine proportion was lower (25 %).

CONCLUSIONS

Multivarieties wines obtained by assembling various proportions of pure varieties
wines is a very interesting and promising solution for the diversification and increasing
quality of red wines produced in the viticultural area of Galicea Mare. This study conducted
on wines produced in the particular climatic conditions of the year 2011 shows that the best
results are obtained by combining the three varieties, where the proportion of Feteasca
Neagra is 25% or 33% at most. A higher proportion of Feteasca Neagra is favorable to
reduce the fragrance but the taste balance is decrease because of the high residual sugar
content. In terms of wines produced in different climatic years, it remains to verify which
combinations of varieties give the best results and also need to continue research on the
optimal time to achieve assembly.
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ABSTRACT

In order to efficiently concerns sandy soils in the field have objective behavior of fruit tree
species with a high potential for adaptability and establishing the main technological links and hence
the technology culture of fruit trees under ecopedological low fertile sandy soils to obtain fruit quality
competitive on the market. Promote the most valuable crop varieties and hybrids of fruit
trees.Research conducted on fruit trees on sandy soils revealed high adaptability and production
capacity of wild peach and apricot stone .A core factor for the growth and fruiting of trees grown on
sandy soils is the concern to preserve and increase the fertility of these soils poorly fertile.Choosing
the range of tree species with high suitability ecopedological conditions of sandy soils , is essential in
getting fruit production , safe and stable to better use of these soils .

INTRODUCTION

Recovery sandy soils involves achieving a specific agricultural system, soil
fertility caused by the choice of a range of tree species with increased adaptability to
climate and soil conditions, resistance to pathogens and pests, efficient use of irrigation
water and fertilizer. Research has shown great versatility and production capacity of tree
species such as peach and apricot (Cociu et. al., 1981). A core factor for the growth and
fructification of these tree species is a concern to preserve and increase the fertility of fertile
poor sandy soils (Durau, 2003a and 2003b). The choice of tree species, the establishment of
appropriate technological links is essential in getting fruit production, secure and stable
(Ivascu , 2003).

MATERIAL AND METHODS
The research was conducted at S.C.D.C.P.N. Dabuleni the experimental polygon.
Agrotechnics applied in the experimental plots was developed by SCDCPN
Dabuleni for each species. The soil on which were placed protosol experience is a typical
anthropogenic erodisol covering a clay soil is poor iluviar lameler freatic. Fertility, humus
content ranging from 0.18 to 0.58 %, the total nitrogen 0.021 to 0.032 %, P 12-32 ppm, K -AL
27 to 31.9 ppm.

1 Research - Development Center for Agricultural Plants on Sands Dabuleni
*Corresponding author e-mail address: durauanica@yahoo.com
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RESULTS AND DISCUSSIONS

From the assortment of peach varieties and hybrids in experimental field study on
sandy soils in the , a total of six varieties of fruit obtained , where the values were different
depending on the variety. The most productive variety has proved Redhaven cultivar with
12.7 t/ ha, yields other varieties obtaining statistical uninsured (Table 1).

In order to know the prospects for extending the crown forms used in the culture of
peach and nectarine varieties of behavior, driven crown - shaped low volume at SCDCPN
Dabuleni was organized experience with three varieties of nectarine Cora, Delta, Romamer,
and 5 forms the crown on five planting distances as follows:

- palmetto - distance 5.0 to 3.5 m = 571 trees / ha

- vas Verona - distance - pot 5.0 / 3.0 = 666 trees / ha

- palprinder - distance - from 5.0 to 3.0 m = 666 trees / ha

- tatura trellis - distance 5.0 to 2.0 = 1000 trees / ha

- vertical cord - distance belt 5.0/ 1.5 m =1333 trees / ha .

For a better assessment of cumulative production was calculated for 2001-2004 as
certain the following: all varieties led tatura as treellis give best production results or 6.15t / ha
variety Cora, 5.85 t / ha Delta variety, 5, 55 t / ha variety Romamer (Table 2).

Vertical cord is best for providing a variety Delta cumulative production of 4.1t/ ha.

Among the technological factors which contribute to achieving high yields and
quality peaches are grown on sandy soils: the soil maintenance and fertilization. The results
obtained on sandy soils production was found that the yields of the fruits were obtained in
the dark field maintenance. The analysis of the statistical calculation fertilization variants
within black field maintenance system found that only unfertilized to fertilized with N100
P80 K100 achieved a production difference 6.26 t / ha provided statistically significantly
positive (Table 3).

Table 1
Fruit production of peach varieties grown on sandy soils in Dabuleni
Variety Production, Prod_uction The difference compared Significance
t/ha relative, % to the control, t/ ha
Redhaven 12,7 100,00 - mt
Harvester 4,1 32,67 -85
Harbinger 4,7 37,40 -7,9
N. J. 265 2,3 18,50 -10,3 00
Springold 4,9 38,58 -7,8
Harken 6,0 47,63 -6,6
DL 5% 9,59
DL 1% 15,04
DL 0,1% 25,6

Using technology foliar peach crop on sandy soils is a very important operation
leading to improved processes of growth and fructification. After applying foliar fertilization
was found that the highest yields of fruit were obtained in variants fertilized with Azofil
411 Fertiltel, Agroleaf where differences in production to control are statistically very
significant and positive significantly distinct (Table 4).

The most productive apricot variety has proved CR2 - 82 with 6.3 t/ha where
production growth to control variety was provided statistically significantly positive (Table 5).
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Table 2

Nectarines fruit production according to the shape of the crown and planting distance

. Crown shape and | Production, | Production The difference .
Variety distance of planti t/h ' lative. % compared to the | Significance
planting a relative, %
control t/ ha
Palmetto - 5/3,5 3,05 100,00 - mt
Vas verona - 5/3 4,25 139,34 +1,20
Palprinder - 5/3 3,05 100,00 + 0,00
Cora Tatu_ra trellis - 5/2 6,15 201,63 + 3,10 *
\ertical cord 5/1,5 4,00 131,14 + 0,95
DL 5% 2,51
DL 1% 4,15
DL0,1% 1,77
Palmetto - 5/3,5 2,90 100,00 -
\as —veronez - 5/3 3,70 129,31 + 0,85
Palprinder - 5/3 3,50 120,69 + 0,60
Delta Tatura trellis - 5/2 5,85 201,72 + 2,95 **
Vertical cord - 5/1,5 4,10 141,37 +1,20 *
DL5% 1,05
DL1% 1,74
DLO,1 % 3,26
Palmetto - 5/3,5 2,65 100,00 - mt
Vas- veronez - 5/3 3.55 133,96 + 0,90
Palprinder - 5/3 3,80 143,96 +1,15
Tatura trellis 5/2 5,55 209,43 +2.90 *
RoMamer e ical cord - 515 | 4.70 177,35 +2,05
DL 5% 2,30
DL 1% 3,83
DL0,1% 7,18
Table 3
Fruit production of peach variety jerseyland according
to the system for maintenance and fertilization
The soil’ The do_se of Production, | Production The difference N
maintenance chem_lcal t/ha relative, % compared to the | Significance
fertilizer control, t/ ha
NO PO KO 5,76 100,00 - mt
Black field N50 PO KO 6,63 115,02 + 0,86
acktie N50 P40K50 8,56 148,55 +2.80 o
N100 P80 K100 12,03 208,67 + 6,26 Frx
NO PO KO 5,60 100,00 - mt
Natural N50 PO KO 6,33 113,09 +0,73
revegetation | N50 P40 K50 7,16 127,97 +1,56
N100 P80 K100 9,70 173,21 +4,10 **
DL 5% 1,9
DL 1% 2,8
DL 0,1% 45
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Fruit production of peach variety jerseyland depending
different versions of foliar fertilization

Table 4

Foliar fertilization Production, | Production | The difference compared | Significan
variants t/ha relative, % to the control, t/ ha ce
Mt.(sprayed with water) 5,76 100,00 - mt
Azofil 411 10,00 162,16 + 3,83 okl
Fertiltel 9,00 145,94 +2,83 *x
Agroleaf 8,60 139,45 +2,43 i
Universol violet 7,96 129,18 +1,80 *
DL 5% 1,3
DL 1% 2,3
DL 0,1% 2,9
Table 5
Fruit production apricot varieties on sandy soils
Variety or Production, Production | The difference compared to | Significance
hybrid t/ha relative, % the control, t/ ha
N.J.A. 42 4,5 100.0 - MT
TUDOR 1,9 42,6 =26 00
N.J.A. 32 4,4 97,5 -11
CR2-62 6,3 140,2 +18
N.J.A. 19 5,2 115,8 +0,7
DL 5% 14
DL 1% 2,0
DL 0,1% 31

CONCLUSIONS

It can be concluded that under the peach and apricot sandy soils give the best fruit

production .The best way to crown the nectarine is tatura trellis .

The best system is field soil maintenance and fertilization black N100 P80 K 100
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ABSTRACT

The Walnut is a pomological plant known from back in the old times, is a traditional fruit,
important from an economical and social point of view.

In Romania, the walnut has been cultivated from back in the old times, its fruit being
complete food. The studied selections are part of the Walnut populations in North Oltenia.

Besides other reseaches, analyses were also made in what concerns the chemical
composition of the walnut fruits of these selections.

The studies were carried out under natural environmental conditions. The Walnuts form
individual populations which are, from a genetic point of view, natural hybrids grown on their own
roots and with an irregular fruit production.

INTRODUCTION
Romania is one of the European countries with temperate climate which has

relevant walnut production. The region of Oltenia is located in the SW of Romania and has
15% of the walnut trees. The walnut trees are distributed all over the country being located
into organized orchards or as individual trees. Important differences were observed
regarding the behaviour to bacterial blight attack Xanhmonas campestris pv. Juglandis.
Besides the phenotypical characterisation of the walnut, the evaluation of the biochemical
composition of the Juglans regia fruit was also realised. In this period, observations have
been carried out in the walnut populations from the Northern area of Oltenia. This area of
Oltenia contains 3 counties: Valcea, Gorj and Mehedinti; there, the walnut trees are widely
spread (over 250 thousands plants). The growth vigor of the walnut trees is large or very
large in all the populations studied. Low vigorous walnut trees were not found in the area.

MATERIALS AND METHODS
The researches that were made in North Oltenia, were following up the behavior
of 56 selections. The selections are hybrids cultivated on their own roots.The trees have

1 PhD Candidate University of Craiova, Agricultural and Horticultural Faculty, A. 1. Cuza Street, No. 13, Craiova

159



between 30 and 50 years old. The investigation was carried out in the Northern area of
Oltenia, in different localities from the following counties: Gorj, Vélcea and Mehedinti.

The measurements, observation and determination were referring to the bearing
characteristics (type of bearing yield, fruit characteristics), growth (habitus), and low
temperatures during winter and behavior to diseases.
The observations were made under the conditions of natural infection in field and followed
the evolution of the pathogen (XC) agent on leaves and fruit.

The Evaluation of the Biochemical Composition of the Fruit:

- dry substance (%);

- extractible protein (%);

- raw fat (%);

- reducer carbohydrates (%);

- total carbohydrates (%);

- humidity (%).

The climatic conditions of the area are generally favorable to the growth and
bearing of the walnut. The average annual temperature ranges from 10,2°C to 10.4°C; the
lowest temperature was -30°C, but normally the temperature ranges from -20°C to -22°C;
the average sum of rainfall is of 700-750 mm; the relative humidity is of 64-85% and the
duration of sunshine is of 1900 hours per year.

RESULTS AND DISCUSSIONS
The trees used in the research are generatively obtained and planted in familial
gardens and orchards, near footways (road plantations) and isolated. A strict genetic
evidentiation and delimitation with the maintaining of integrity between some limits of
entire population is difficult. The characteristic of this population is represented by the
large variability of the growth characteristics, disease tolerance or resistance, resistance to
low temperatures, which are present at the individuals that compose the population. The
studied biological material is made of 56 representative selections, selected from over 31
localities in North Oltenia
Analyzing the biochemical components of the kernel of the walnut selections in
North Oltenia, a variability for the main components was observed: dry substance (%),
extractible protein (%), raw fat (%), reducer carbohydrates (%), humidity (%) (Analyses
carried out by the Alimentary Research Institute in Bucharest).
Following the biochemical analyses carried out on the kernel of the walnut
selections in Gorj, the below values were obtained(table no 1):
- dry substance (%): 70,5% (Bumbesti-Pitic S17) - 81,7% (Baia de Fier S13);
- extractible protein (%): 5,0% (Novaci S35) - 9,45% (Baia de Fier S11);
- raw fat (%): 40,2% (Balanesti S20) - 57,5% (Alimpesti S3);
- reducer carbohydrates (%): 0,6% (Polovragi S39) - 1,2% (Alimpesti S3, Novaci
S33, Novaci S35, Scoarta S50);
- total carbohydrates (%): 1,5% (Alimpesti S3, Balanesti S20, Lelesti S29,
Polovragi S43, Schela S47, Scoarta S50) - 2,2% (Runcu S45);
- humidity (%): 18,5% (Baia de Fier S13) - 29,5% (Bumbesti-Pitic S17)
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Biochemical Analyses of the Kernel of the Walnut Selections (Gorj)

Table 1

Population Selection Dry substance Extractible protein Raw fat Reducer carbohydrates Total carbohydrates Humidit
% % % % % y
%

Alimpesti S3 73.7 6.65 57.5 12 15 26.3

S7 74.8 5.07 46.43 11 1.6 25.2

S9 75.8 5.33 42.28 0.96 1.9 24.2

Baia de Fier S11 80.6 9.45 51.4 08 2.1 19.6

S13 81.5 7.40 54.1 0.7 19 18.5

S15 80.5 9.43 51.3 0.8 1.8 19.5

Bumbesti Pitic S17 70.5 7.28 53.0 1.02 2.0 29.5

Bumbesti Jiu S18 735 6.3 46.4 11 17 26.5

Balanesti S20 76.1 5.97 40.2 0.84 15 23.8

Bengesti S21 71.8 5.8 45.7 0.86 17 28.2
Ciocadia

Crasna S23 72.6 6.6 51.2 0.7 1.9 274

S25 77.3 6.38 50.7 0.9 2.1 22.7

S27 74.8 6.8 48.1 1.1 1.7 25.2

Lelesti S29 73.6 6.7 47.5 0.7 15 26.4

Novaci S31 75.5 6.4 48.1 0.7 17 24.5

S33 76.1 6.2 51.2 12 18 23.8

S35 74.8 5.0 46.5 1.2 1.9 25.2

Musetesti S37 75.7 7.2 47.5 0.9 2.1 24.3

Polovragi S39 80.1 9.3 50.5 0.5 2.1 19.2

S41 80.5 9.3 50.5 0.7 1.7 19.5

S43 80.3 9.1 53.1 0.8 1.5 19.7

Runcu S45 72.5 6.6 47.2 11 2.2 27.5

Schela S47 74.6 51 45.8 11 15 25.4

Sacelu S49 71.7 5.8 45.9 0.9 1.6 28.3

Scoarta S50 76.4 6.7 47.7 1.2 15 27.6
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In Vélcea, following the biochemical analyses carried out on the kernel of the
walnut selections, the below values were obtained(table no 2):

- dry substance: 72,9% (Maldaresti S61, Horezu S73) - 81,5% (Stroiesti S57);

- extractible protein : 5,7% (Costesti S67) - 9,5% (Costesti S69, Mateesti S83);

- raw fat (%): 47,0% (Slatioara S80) - 55,5% (Stroiesti S55, Maldaresti S61,
Horezu S73);

- reducer carbohydrates (%): 0,72% (Mateesti S83) - 1,2% (Stroiesti S55,
Maldaresti S51, Horezu S73);

- total carbohydrates (%): 1,1% (Maldaresti S63 ) - 2,4% (Vaideeni S65);

- humidity (% ): 18,5% (Stroiesti S57) - 26,2% (Costesti S57).

The biochemical analyses carried out on the kernel of the walnut selections in
Mehedinti( table no 3):

- dry substance: 72,3% (Ilovita S113) - 81,5% (Ponoarele S95);

- extractible protein: 5,4% (Floresti S111, Bala S101) - 9,4% (Bala S105);

- raw fat (%): 42,6% (Podeni S97) - 55,4% (Ilovita S113);

- reducer carbohydrates (%): 0,6% (Bala S105 ) - 1,2% (Ponoarele S90, Ponoarele
S93, Butoiesti S119);

- total carbohydrates (%): 1,5% (Butoiesti S109 ) - 2,5% (Isverna S89);

- umidity (% ): 18,5% (Ponoarele S95 ) - 27,2% (Isverna S85).

Table 2

Biochemical Analyses of the Kernel of the Walnut Selections (Valcea)

Population | Selection Dry Extractible | Raw Reducer Total Humidity

substance protein fat carbohydrates carbohydrates %
% % % % %

Stroiesti S53 76.1 8.1 51.6 0.8 1.8 23.9
S55 72.9 7.3 55.5 1.2 2.1 27.1
S57 81.5 7.5 55.2 0.73 1.9 18.5
Berbesti S59 77.1 6.2 51.7 11 1.7 229
Maldaresti S61 72.9 7.3 55.5 1.2 2.2 27.1
S63 73.8 6.7 53.1 0.9 1.1 26.2
Vaideeni S65 80.1 7.8 47.9 11 2.4 19.9
Costesti S67 73.8 5.7 47.8 0.9 2.1 26.2
S69 80.7 9.5 51.4 0.8 2.1 19.3
S70 76.2 5.9 46.1 0.8 15 23.8
Horezu S71 75.4 6.6 47.8 0.9 21 24.6
S73 729 7.3 55.5 1.2 2.2 27.1
S75 81.4 74 55.2 0.74 2.0 18.6
Slatioara S77 77.1 6.6 51.8 1.2 1.8 229
S80 80.1 7.8 47. 11 24 19.9
Mateesti S83 80.1 9.5 51.4 0.2 2.1 19.9
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Table 3
Biochemical Analyses of the Kernel of the Walnut Selections (Mehedinti)

Population | Selection Dry Extractible | Raw Reducer Total Humidity

substance protein fat carbohydrates carbohydrates %
% % % % %

Isverna S85 72.8 7.2 55.3 0.84 1.6 27.2
S87 75.4 5.7 435 11 2.1 24.6
S89 80.1 7.3 47.8 11 25 19.9
Ponoarele S90 76.1 5.5 51.2 1.2 1.6 23.9
S93 73.8 6.7 54.5 1.2 15 26.2
S95 81.5 7.4 53.8 0.75 1.9 18.5
Podeni S97 75.8 5.3 4.1 0.84 1.8 24.2
Bala S101 74.8 5.1 47.8 11 1.7 25.2
S103 75.4 5.2 44.7 0.9 2.1 24.6
S105 80.6 9.4 51.3 0.6 2.1 19.4
Butoiesti S107 76.1 5.8 51.3 0.8 1.7 239
S109 73.8 6.7 54.5 1.2 15 26.2
Floresti S111 74.8 5.1 46.5 11 1.8 25.2
Tlovita S113 72.3 7.3 55.4 0.8 1.6 27.1
Husnicioara S115 724 6.8 50.1 0.9 1.9 19.3

CONCLUSIONS
The whole population has individuals (natural hybrids) which are

characterized by a large genetic variability and this aspect has a great importance in the
breeding programs.

The North of Oltenia has favorable climatic conditions and permits the forming
and evolution, in time, of a natural population of Juglans regia (more than 250.000 plants).

In what concerns the chemical composition of the walnut selections, they had the
following values:

- dry substance : 70,5% (Bumbesti-Pitic S17) and 81,7% (Baia de Fier S13);

- extractible protein: 5,05% (Novaci S35) and 9,5% (Costesti S69 and Musetesti
S83);

- raw fat : 40,2% (Bélanesti S20) and 57,5% (Alimpesti S3);

- reducer carbohydrates: 0,6% (Polovragi S39, Bala S105) and 1,2% (Alimpesti
S3, Stroiesti S65, Ponoarele S93, Butoiesti S119);

- total carbohydrates: 1,1% (Mildaresti S63) and 2,5% (Isverna S89);

-umidity: 8,5% (Baia de Fier S13, Stroiesti S57, Ponoarele S95) and 29,55%
(Bumbesti-Pitic S17).
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ABSTRACT

The use of frozen dough’s allows easier and more profitable baking and bread can
be made available around the clock, reducing labor and production costs while facilitating
transportation. However, the quality of bread prepared from frozen dough is often inferior
to freshly baked breads. The specific volume of the final bread is reduced, the texture of the
bread deteriorates, and starch retrogradation proceeds faster, causing an increase in
bread firmness. To eliminate these problems, several additives have been used to improve
the baking quality and extend the shelf life of bakery products made from frozen dough.
This study reveals the major importance of using an improver for the quality of finished
products, bread made from frozen dough respectively. The advantages of using this
improver have been identified through various analyses both qualitative and sensory and
physico-chemical ones made in the laboratory of the Faculty of Food Engineering.

INTRODUCTION

Bread is one of the most widely consumed food products in the world and
bread making technology is probably one of the oldest technologies known. This
technology has evolved continuously over the years as new materials, ingredients and
equipments have been introduced to produce better quality bread while research has
generated steady and impressive progress in bread making.

Fresh bakery products, however, have a relatively short shelf life since during their
storage, a number of physical and chemical changes occur, a process known as staling. These
preservation problems coupled with the complex processes involved in conventional
bread making and increasing market demands, have led to the continuous search for
efficient methods to produce superior bakery products while preventing undesirable changes
and extending the shelf life.

The quality of bread made from frozen dough is influenced by dough formulation,
as well as by the process parameters such as dough mixing time (Rouille et. al., 2000), freezing
rate, storage duration, and thawing rate (Inoue &.Bushuk, 1991; Lu &.Grant, 1999).

These factors may either act independently or synergistically to reduce yeast

! Faculty of Food Engineering, Stefan cel Mare University of Suceava
Corresponding author e-mail address: gabriela.constantinescu@fia.usv.ro

165



activity which results in reduced carbon dioxide (CO2) production or to damage the
gluten network which in turn results in poor CO2 retention and poor baking performance
( Keny et al., 1999).

The inclusion of improvers in bread formulations may overcome these problems
associated with frozen dough. Numerous researches have been focused on the development
and application of different additives for improving the baking quality and extending the
shelf life of bread products produced from frozen dough by retarding the staling process
in stored bread. Different emulsifiers have been tested as anti-staling agents and bread
improvers in wheat bread. When improvers/dough strengthening agents are used, the
dough matrix is strengthened and hence a higher gas pressure (gassing power of yeast) is
necessary to produce an increment in the loaf volume.

This paper presents research on the effects of freezing technology on the micro-
structure and baking performance of frozen dough’s, and provides an overview of the
activities of dough improvers used in frozen dough applications.

MATERIALS AND METHODS

In order to obtain some available experimental data, wheat flour obtained from
DROPIA wheat variety ground in Chopin Laboratory Mill was used as control sample.

The analytical flours’ quality obtained (table 1) was determined according with the
international standard methods (ash content - 1CC104/1, wet gluten - 1CC105/2, protein
content - ICC106/2, hydration capacity with Pharinograph - ICC115/1). The moisture
content of the wheat flour and bran were determined by oven drying at 130°C for 1 hour.

Table 1
Analytical parameters of Control flour
Moisture, %| Ash, % | Wet gluten, %| Protein, % | Hydration capacity, %

12.96 1.2274 27.2 12,3 78.3

Compacted fresh yeast (Saccharomyces cerevisiae) provided by S.C. ROMPAK,
Pascani, with 32.5% dry matter and 46.54% protein content (N x 6.25), was used as raw
material.

A Chopin Alveoconsistograph was used to determine the deformation resistance
(tenacity) P, dough extensibility, L, the value of P/L, and the mixing energy W according
with the international standard SR 1SO 5530 — 4.

An improver for frozen dough, “Techni cru surgel”, provided by Enzymes &
Derivates S.A. Romania, containing a mixture of ascorbic acid, emulsifier and vital gluten,
was also used.

Dough was prepared using a double phase dough method with liquid sponge.

In order to be frozen, after kneading, dough was divided into smaller pieces, which
were slightly round shaped by hands. All the samples were placed in pans, wrapped with
plastic and placed in the freezer at - 25+3°C. Optimum thawing-proofing conditions were
established based on other studies (Takano, Naito, Ishida, Koizumi &. Kano, 2002).

After baking, the samples were cooled for 6-8 hours in controlled atmosphere (UV
lamps). Then, in order to establish the specific volume, the samples were weighed and
estimated with rape seeds displacement and expressed as the ratio of bread volume to
dough weight.

The experiments were made in the research laboratory of the Faculty of Food
Engineering, “Stefan cel Mare” University of Suceava.
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RESULTS AND DISCUSSION

In order to evaluate the influence of the various amounts of improvers on the
technological characteristics of flour the following samples were made:

Witness sample - only control flour;

P1 control flour with 0,4 % “techni cru surgel ”;

P2 control flour with 0,6 % “techni cru surgel”

P3 control flour with 0,8 % “techni cru surgel

After establishing the flour mixtures, they were subjected to laboratory analyses:
hydration capacity, wet gluten content and acidity; the last two were studied comparatively
to see the difference in the behavior of flour mixtures (table 2).

Table 2
The technological properties of flour mixing samples

Characteristic Flour mixing samples

Control | P1(0.4%) | P2 (0.6%) | P3(0.8%)
Acidity, acidity grades/100 g 1.3 1.4 1,5 1,68
Wet Gluten, [%] 28 28.15 28.29 28.41
Hydration Capacity, [%] 62.6 63.11 63.79 64.25

The results of these tests led to the following conclusions:

- Samples’ acidity increases with increasing the addition of improver in flour;

- When the content is high the flour hydration capacity is greater;

- Wet gluten content increase depending on the proportion of exogenous amount
of improver in the sample.

In order to make possible correlations between the physical-chemical
characteristics and the technological behavior of the flours obtained, we studied the
rheological parameters of the four samples (figure 1).

Research showed that a number of significant correlations, between physico-
chemical parameters of flour and dough alveographic parameters were established,
suggesting that it is possible to achieve a predictive model of alveographic characteristics
based on the physico-chemical properties of flour.

The control sample and P1 (0,4%) samples had very good rheological properties: a
W (kneading energy) between 123-241 E -4], which results in obtaining high quality flour,
with very good tenacity and extensibility and could be used to manufacture a quality bread.

P2 (0,6%) had good rheological properties (with a W like118-136 E -4J) which led
to the obtaining of good bakery products.

P3 (0,8%) had weaker rheological properties and could be used only for simple
biscuits or cakes and cake tops (fluid doughs).

Three bread samples were obtained in the laboratory, namely 0,4%, 0,6%, 0,8%
improvers were added in relation to wheat flour used in the formulation.

The finished product was analyzed in terms of sensory (figure 2) and physico-
chemical properties (table 3).
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Figure 1 Alveograph curves of flour mixture samples

The results of these tests are shown in the table above where one can notice that
the acidity is low enough , the core porosity ranges between 25% and 35%.

Table 3
The physico-chemical analyses of the packed bread samples
Bread samples

Characteristic Control | P1 (0,4%)| P2 (0,6%)|P1 (0,8%)
Height/ Dimension ratio 0,64 0,68 0,65 0,60

Volume, cm?/100g 295 307 300 297

Porosity, [%] 79 83 82 81

Elasticity, [%] 79.3 92.2 91.6 91.8

Acidity, acidity grades/100 g 0,6 0,9 1,4 1,6

Humidity, [%] 69,46 70,73 78,78 79,02

Sample P1, bread made with 0,4% improver is the bread with the best organoleptic
and physico-chemical properties. This bread sample has a normal appearance, glossy shell,
corresponding smell and sweet taste as well. The core is uniform with a very good

168



elasticity, optimal porosity and acidity , a normal bread which can be considered a very
good one.

Control sample

P2 (0.6%) P3 (0.8%)

Figure 2 Bread samples

CONCLUSIONS

The general conclusions which can be drawn from the experimental data obtained
are the following: the frozen dough samples obtained whith exogenous addition of techni
cru surgel showed an increase in quality, in terms of volume, porosity and elasticity.

Several samples with different proportions of improvers added in frozen doughs
were made and these samples were compared with a blank one (a sample made from wheat
flour provided by DROPIA wheat variety ground in Chopin Laboratory Mill).

The results show that the improver addition leads to increase in acidity and flour
hydration capacity.

Wet gluten content increased depending on the proportion of techni cru surgel
improver added in the sample, the lowest value being registered by the control sample.

The bread samples obtained from frozen dough were studied from the point of
view of the core porosity and elasticity, and the acidity occuring in the technological
process was checked as well.

The results show that the bread made with 0,4% improver (,,techni cru surgel ,,) is
the one having the best organoleptic and physico-chemical properties. It had normal
appearance, glossy shell, corresponding smell and sweet taste.
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The core is uniform with a very good elasticity, optimal porosity and acidity, the
same as normal bread, therefore it can be considered a very high quality one.
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ABSTRACT
The study was conducted between 2010 — 2012 at the grape vine varieties (Vitis vinifera
ssp. sativa), 'Carloganca’, 'Gordan', 'Braghina alba’ and 'Berbecel’ through OIV, UPQV, Bioversity —
IBPGR type descriptors, for a better knowledge and a wider germplasm, the purpose being their
promotion and conservation on farm, in situ and ex situ. In the next step, valuable clones can be
selected from the studied varieties. This study was aimed on four varieties which are in decline or
endangered, prephylloxera varieties such as 'Carloganca’, 'Gordan', 'Braghina alba, (basic varieties
of the old traditional assortment of Dragasani vineyard), and ‘Berbecel variety. The conservation of
these old varieties of vines, on farm , in situ and ex situ are important measures in the international
viticulture context and current approaches (Gorjan, 2012).

INTRODUCTION

In the current viticulture conditions, when the number of current varieties is
situated around 5.000, regardless the interspecific hybrids and the synonymies (at least
40.000), the necessity of this concern is justifiable even more. The large number of
varieties, the polymorphism shown by the vines in culture, the number of used characters,
their complexity and non taking into consideration of the agrobiological,
agrophytotechnical and technological characteristics, determined in practice to
acknowledging varieties, the numerous confusions and errors. Therefore, in describing
varieties, et becomes necessary the establishment of a common global language of a
description code, which would act, defining the used botanical descriptors for a better
international understanding (Olteanu et al., 2002). The description of vine varieties was and
will be a priority in international viticulture. After the complete description of the existing
genetically resources on farm, it can be taken into consideration their preservation methods
both in situ, and also ex situ, in ampelographic collections. The advantage offered by these
methods is that it can continue the evolution processes through specific forms of genetically
diversities, and the populations’ adaptability (Frankel & Soule, 1981). The efforts of
measuring the diversities of local varieties within the European production systems have
shown that local varieties in culture are not only complex but also extremely diversified in
their genetic structure, dynamic and in a continuous evolution, features which are now
recognized in developing the politics in order to support their maintenance (Devra Jarvis,
2009).
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MATERIAL AND METHODS

The observations and measurements were made in the private plantations at the
ancient vine varieties, 'Carloganca’, 'Gordan', 'Braghind albd' and 'Berbecel' variety. For
this study, it has been used OIV, UPQV, Bioversity— IBPGR ampelographic descriptors
from the list of descriptors varieties and Vitis species, 2009 which comes with a wider
description of these four varieties’ characters, assuming a better knowledge of germplasm.
It has been analyzed a number of 27 typical characters of Vitis vinifera ssp. sativa specie.

The studied ampelographic descriptors are morphological descriptors (the young
shoot, the shoot, mature leaf, the woody shoot, the flower, the bunch, the berry);
phenological descriptors (time of bud burst-stage C, time of full bloom, time of beginning
of berry ripening (veraison), time of full physiological maturity of the berry, time of
beginning of wood maturity, the autumn coloration of leaves); agrobiological descriptors
(the vigor of shoot growth, growth of lateral shoots); physiological descriptors (resistance
to diseases); technological descriptors (the sugar content of must, the total acidity of the
must).

RESULTS AND DISCUSSIONS

The locations of the varieties studied in Dragasani vineyard are: 'Carloganca’
variety, marked vineyard Gusoieni-Spérleni 44°42'18 North, 24°07'56 East, 224 m altitude.
'Gordan' variety, marked vineyard Sutesti-Pietroasa 44°40'49 North, 24°12'09 East, 218 m
alt. 'Braghina alba' variety, marked vineyard Sutesti-Pietroasa 44°40'47 North, 24°12'06
East, 217 m alt. 'Berbecel’ variety, marked vineyard Dragasani-Dealul Olt 44°38'50 North,
24°15'50 East, 161 m alt. In tables 1 and 2 we have presented all four varieties, according to
the descriptors accredited by the international agencies in the domain. These varieties
belong to Vitis vinifera ssp. sativa specie. It has also been established that certain hubs from
'Carloganca’ and 'Braghina alba' varieties accumulate a whole lot of sugar towards previous
years due to global warming, from these being able to select new clones. 'Gordan',
‘Berbecel' varieties have presented resistance to diseases and pests in the Dragasani
vineyard conditions.

From this study we observe that “Cérloganca' variety is highlighted at the
morphological descriptors, opening of the young shoot tip is half open, attitude (before
tying) of the shoot is semi-erect, the number of consecutive tendrils are 2 or less. The
mature leaf is large, pentagonal with 3-5 lobes. The cross section of the woody shoot is
eliptic and the main colour is yellow-brownish. Flower is fully developed stamens and fully
developed gynoecium. The shape of the bunch is cylindrical-conical, and the berry’s shape
is globose. The phenological characteristics are medium, the autumn coloration of leaves
being yellow. The agrobiological characteristics are strong, in terms of the vigor of shoot
growth and growth of lateral shoots. Is resistant to diseases and pests. The technological
characteristics are generally medium, from the study shown it has been pointed out that
'Cérloganca’ variety accumulates at full maturity 205 g /1 sugar (Table 1).

’Gordan’ variety presents distinctive characters regarding resistance to diseases,
the morphological characters are obvious for Vitis vinifera ssp. sativa, concerning the
young shoot, mature leaf, woody shoot. The flower is fully developed stamens and fully
developed gynoecium. The agrobiological and phenological characteristics are specific to
the variety. The technological characters are generally low (Table 1).

‘Braghina albd’ variety presents distinctive characters regarding the
morphological, agrobiological, phenological, physiological and technological qualities
(Table 2).

‘Berbecel’ variety presents the following morphologically important
characteristics: the opening of the young shoot tip is fully open, attitude (before tying) of
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the shoot is semi-erect. The size of blade of mature leaf is large, pentagonal with 3-5 lobes.
The cross section of the woody shoot is circular and its main colour is brownish. The
flower is fully developed stamens and fully developed gynoecium. The bunch’s shape is
cylindrical-conical and the berry’s shape is globose. The phenological and agrobiological
characteristics are medium. The physiological characteristics are very good, being a variety
resistant to diseases and pests in Dragisani vineyard conditions (Table 2). We generally
observe similar characteristics to the other studied varieties, characters of Vitis vinifera ssp.
sativa specie.
CONCLUSIONS

Romania offers very good conditions for cultivating these old, also new varieties
and it can provide genetically material for international viticulture. In the future, preserving
these on farm, in situ and ex situ varieties it follows, in ampelographic collections, with the
purpose of using them in programs of genetically improvement, and in commerce. Based
on the descriptions accredited by the international agencies in the domain, these Vitis
vinifera ssp. sativa specie could be better known, and through the selection of valuable
elites, new clones could be promoted.
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The main characters of the varieties studied

Table 1
Carloganca Gordan Codes
Location Dragésani vineyard-viticultural Location Dragéasani vineyard- viticultural roads OIV,UPQV,
. roads smothered Gugoieni-Sparleni — smothered Bioversity-
Variety Romania Sutesti-Pietroasa — Romania IBPGR
44°42'18 N, 24°07'56 E, 224Alt) (44°40'49 N, 24°12'09 E, 218 Alt)
Characteristics Expression Notes Expression Notes
character character

0 1 2 3 4 5
Morphological descriptors:
Young shoot:
Young shoot: opening of the shoot tip fully open 5 fully open 5 001;2;6.1.1
Shoot:
Shoot: attitude (before tying) semi-erect 3 semi-erect 3 006; 9; 6.1.5
Shoot: number of consecutive tendrils 2 or less 1 2 or less 1 016, -; 6.1.14
Mature leaf:
Mature leaf: size of blade large 7 large 7 065;17;6.1.21
Mature leaf: shape of blade pentagonal 3 pentagonal 067;18;6.1.22
Mature leaf: number of lobes 3-5 2/3 one (entire leaf)-3 1/2 068; 20; 6.1.23
Woody shoot:
Woody shoot: cross section eliptic 2 circular 1 101, -, -
Woody shoot: main color yellow- brownish 1/2 yellow- brownish 1/2 103, 44,6.1.42
Flower:
Flower: sexual organs fully developed stamens and 3 fully developed stamens 3 151; 16;6.2.1

fully developed gynoecium and fully developed
gynoecium

Bunch:
Bunch: shape cylindrical -conical 12 cylindrical -conical 12 208; -; -
Berry:
Berry: shape globose 2 globose 2 223; 36; 6.2.6
Phenological characteristics:
Time of bud burst medium 5 medium 5 301;1;7.1.1
Time of full bloom medium 5 medium 5 302; -; 6.2.21
Time of beginning of berry ripening (veraison) medium 5 medium 5 303;31;7.1.4
Time of full physiological maturity of the berry medium 5 medium 5 304, -; 7.1.10
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0 1 2 3 4 5
Time of beginning of wood maturity medium 5 medium 5 305; -; -
Autumn coloration of leaves yellow 1 yellow reddish 12 306; -; -
Agrobiological characteristics:
Vigor of shoot growth strong 7 strong 7 351; -; -
Growth of lateral shoots strong 7 medium 5 352;-;7.1.11
Physiological characteristics:
Leaf:degree of resistance to Plasmopara high 7 high 7 452; -;9.2.3
Cluster: degree of resistance to Plasmopara high 7 high 7 453;-;9.2.4
Leaf: degree of resistance to Oidium high 7 high 7 455; -;9.2.5
Cluster: degree of resistance to Oidium high 7 high 7 456; -; 9.2.6
Leaf: degree of resistance to Botrytis high 7 high 7 458; -;9.2.1
Cluster: degree of resistance to Botrytis high 7 high 7 459; -; -9.2.2
Technological characteristics:
Sugar content of must medium 5 low 3 505; -; 7.1.17
Total acidity of must low 3 low 3 506, -; 7.1.18
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Figure 1 ‘Cérlogangad’
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Figure 2 ‘Carloanga’
Leaf the upper part

Figure 3 ‘Carloanga’
Leaf the lower part

Figure 6 ‘Gordan’
Leaf the lower part

Figure 8 ‘Braghina alba’
Leaf the upper part

Figure 9 ‘Braghina alba’
Leaf the lower part

Figure 11 ‘Berbecel’
Leaf the upper part

Figure 12 ‘Berbecel’
Leaf the lower part
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The main characters of the varieties studied

Table 2
Braghina alba Berbecel Codes
Location Dragésani vineyard- viticultural Location Drigisani vineyard- viticultural OIV,UPOV,
Variety roads smothered Sutesti-Pietroasa — Romania roads smothered Dealul Olt-Dragasani — Bioversity-
(44°40'47 N, 24°12'06 E, 217 Alt) Romania (44°3850 N, 24°15'50 E, 161 Alt) IBPGR
Characteristics Expression Notes Expression Notes
character character
0 1 2 3 4 5
Morphological descriptors:
Young shoot:
Young shoot: opening of the shoot tip fully open 5 fully open 5 001;2;6.1.1
Shoot:
Shoot: attitude (before tying) semi-erect 3 semi-erect 3 006; 9; 6.1.5
Shoot: number of consecutive tendrils 2 or less 1 2 or less 1 016, -; 6.1.14
Mature leaf:
Mature leaf: size of blade large 7 large 7 065;17;6.1.21
Mature leaf: shape of blade wedge-shaped 2 pentagonal 3 067;18;6.1.22
Mature leaf: number of lobes 3-5 213 3-5 213 068; 20; 6.1.23
Woody shoot:
Woody shoot: cross section circular 1 circular 1 101, -, -
Woody shoot: main color yellow- brownish 1/2 brownish 2 103;44; 6.1.42
Flower:
Flower: sexual organs reflexed stamens and 4 fully developed stamens 3 151; 16; 6.2.1
fully developed and fully developed
gynoecium gynoecium
Bunch:
Bunch: shape conical 2 cylindrical -conical 1/2 208; -; -
Berry:
Berry: shape globose 2 globose 2 223; 36;6.2.6
Phenological characteristics:
Time of bud burst medium 5 medium 5 301;1;7.11
Time of full bloom medium 5 medium 5 302; -; 6.2.21
Time of beginning of berry ripening (veraison) medium 5 medium 5 303;31;7.14

177




0 1 2 3 4 5
Time of full physiological maturity of the berry very late 9 medium 5 304, -;7.1.10
Time of beginning of wood maturity medium 5 medium 5 305; -; -
Autumn coloration of leaves yellow 1 yellow 1 306; -; -
Agrobiological characteristics:
Vigor of shoot growth medium 5 medium 5 351; -; -
Growth of lateral shoots medium 5 medium 5 352; -, 7.1.11
Physiological characteristics:
Leaf:degree of resistance to Plasmopara medium 5 high 7 452; -,9.2.3
Cluster: degree of resistance to Plasmopara high 7 high 7 453;-;9.2.4
Leaf: degree of resistance to Oidium high 7 high 7 455; -;9.2.5
Cluster: degree of resistance to Oidium medium 5 high 7 456; -; 9.2.6
Leaf: degree of resistance to Botrytis high 7 high 7 458; -;9.2.1
Cluster: degree of resistance to Botrytis high 7 high 7 459; -;-9.2.2
Technological characteristics:
Sugar content of must medium 5 medium 5 505; -; 7.1.17
Total acidity of must low 3 low 3 506, -; 7.1.18
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ABSTRACT

The study aimed at identification, locate and characterization of the 'Slavita' variety, which
the endangered in Dragdsani vineyard in order to promote, rescuing and conservation on farm, in
situ and ex situ. The study was performed in the years 2010 and 2011 and followed technology on
farm of private plantations vineyard. The characterization of the variety was performed using modern
descriptors accredited by international organizations in the area.. The study carried out has
demonstrated that this variety is value certain, the direction of production is of quality white wines.

INTRODUCTION
,,Just as other countries under vines of outstanding the tradition with Romania, as

well as France, Spain, Portugal, ltaly and other, they knew to retain and to promote
varieties own, by requiring them on the international market, just as ought to made and our
country. We lost the traditional varieties, we lost the good position in the market. And guilt
is not only history” (Isarescu cited by Pusca, 2006).

The Dréagédsani vineyard is considered to be great grandmother of Romanian
viticulture, being one of the oldest vineyards from Romania.

Aside from Station of Researchers and Development for Viticulture and
Vinification Dragasani, where there is into a ampelographic collection, 'Slavita' variety
arrived to be found very hard being the endangered. The origin of this variety is difficult to
specify, because it was spread in the vineyards of Romania long before the phylloxera
attack. Can also be found in the other the Romania vineyards in ampelographic collections
of research stations and also in very low number in private plantations.

MATERIAL AND METHODS
In year 2010 in Dragasani vineyard, viticultural roads smothered Sutesti-Pietroasa,
have been identified and localized an number of 6 hubs from this variety, in a old plantation
of over 90 years, planting distance between rows of 1,6 m and 1,0 m between the hubs.
These hubs are found in the biologically mixture with other old varieties of grape vines. We
studied the phenology variety and agroproductive characteristics analyzed were: fertile

! PhD Candidate University of Craiova
2Faculty of Agriculture and Horticulture, Department of Horticulture and Food Science, University of Craiova
* Corresponding author: E-mail:gorjansergiustefan@yahoo.com
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shoots, hub vigor, the grapes production at hub, grape weight, grapes quality.
Technological elements studied were: weight of 100 berries, sugar content in must, must
acidity (Gorjan, 2012). Analyses were made on must using Carl Zeiss hand refractometer
method and titrimetric method for acidity (H,SO,). Description of the variety was
performed through observations and determinations on the basis descriptors OIV; UPOV;
Bioversity-IBPGR from the descriptors list varieties and species Vitis, 2009. Were analyzed
an number of 122 characters.

RESULTS AND DISCUSSIONS

Location where they identified hubs of the variety 'Slavita' is Dragasani vineyard -
viticultural roads smothered Sutesti-Pietroasa with the following coordinates 44°40'46 N
latitude; 24°12'02 E longitude; 198 m altitude.

The variety 'Slavita' is a autochthonous local romanian variety, known before the
of phylloxera being known as the the 'Slavitza (Munteanu & Roman, 1900). In Croatia it is
cultivated an variety with the same name 'Slavita (Pejic, 2012) which could be identical to
this one.

The phenology studied in years 2010-201 shows us fact that 'Slavita' is a normal
variety presenting average phenophases (Table 1).

The data average phenological 2010-2011

Table 1
Variety Bud burst Full bloom Beginning of Full maturity | Beginning
berry ripening of the berry of wood
maturity
'Slavita' 14.04 31.05 - 10.06 05.08 16.09 09.08

The main characteristics agroproductive and technological (Varga et al., 2005)
studies show that the variety 'Slavitd' is a very valuable variety that must be promoted and
used in viticulture in terms of fertile shoots, vigor, production, quality, sugar content in
must, acidity (H.SO.). (Table 2).

The characters studied based on OIV, UPOV, Bioversity-IBPGR descriptors point
out that the variety 'Slavita' is a variety intended for quality white wines. Presents the
characteristics agrobiological, physiological and technological distinct. Regarding the
morphological characters, the opening of the young shoot tip is half open, attitude (before
tying) of the shoot is semi-erect. The mature leaf is medium, pentagonal with five lobes,
color of the upper side of blade is medium green. The cross section of the woody shoot is
circular while structure of surface is striate. Woody shoot has a yellow-brownish color. The
flower is hermaphrodite normal. The length of bunch is short-medium, cylindrically
shaped, the density being medium. The berry is short, globose, the color of skin is green-
yellow. The length of seeds is medium while weight of seeds is low.

The phenological characteristics are medium, the autumn coloration of leaves
being yellow. The characters agrobiological is outstanding with a vigor of shoot growth
strong. Linked to physiological characteristics themselves highlights that have a good
resistance to drought, oidium, plasmopara and botrytis. The characters technological are
medium in terms of production, sugar content in must being high. The total acidity of must
is low-medium (Table 3). In the figures below are presented images of the variety 'Slavita'.
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Table 2
The main characteristics agroproductive and technological

2010-2011
Specification U.M. Variety
'Slavifa'
Fertile shoots % 80
Vigor hub - high
Production grapes/ hub kg 3,500
The average weight of g 165
grapes
Quality of grapes % 85
Weight of 100 berries g 175
Sugar content in must g/l 216
Acidity (H2SO4) g/l 52

Figure 2. 'Slavita' Hub

Figure 3. 'Slavita' Figure 4. 'Slavita'
Leaf the upper part Leaf the lower part
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Description of the variety 'Slavita' using modern descriptors

Table 3

‘Slavifa

Location Drigasani vineyard - Romania
viticultural roads smothered Sutesti-Pietroasa (44°40'46 N 24°12'02 E 198 m Alt.)

Characteristics Expression Notes Codes
character OlIV,UPQV,
Bioversity-
IBPGR
Morphological descriptors:
Young shoot:
Young shoot: opening of the shoot tip fully open 5 001; 2;6.1.1
Young shoot: distribution of anthocyanin absent 1 002; - ; -
coloration on prostrate hairs of the shoot tip
Young shoot: intensity of anthocyanin coloration none 1 003; 4;6.1.2
on prostrate hairs of the shoot tip
Young shoot: density of prostrate hairs on the low 3 004; 3;6.1.3
shoot tip
Young shoot: density of erect hairs on the shoot none 1 005; 5;6.1.4
tip
Shoot:
Shoot: attitude (before tying) semi-erect 3 006; 9; 6.1.5
Shoot: color of the dorsal side of internodes green 1 007; 10; 6.1.6
Shoot: color of the ventral side of internodes green 1 008; 11;6.1.7
Shoot: color of the dorsal side of nodes green 1 009; 12;6.1.8
Shoot: color of the ventral side of nodes green 1 010; 13;6.1.9
Shoot: density of erect hairs on nodes none 1 011; -;
6.1.10
Shoot: density of erect hairs on internodes none 1 012; 14;
6.1.11
Shoot:density of prostrate hairs on nodes none 1 013;-;6.1.12
Shoot: density of prostrate hairs on internodes none 1 014; -;
6.1.13
Shoot: distribution of anthocyanin coloration on up to 3/4 of bud 3 015-1; -; -
the bud scales scale
Shoot: intensity of anthocyanin coloration on the very weak 1 015-2; -; -
bud scales
Shoot: number of consecutive tendrils 2 or less 1 016, -; 6.1.14
Shoot: length of tendrils short 3 017; 15,
6.1.15
Young leaf:
Young leaf: color of upper side of blade (4th green/bronze 1/3 051; 6, 6.1.16
leaf)
Young leaf: density of prostrate hairs between none 1 053; 7;
main veins on lower side of blade (4th leaf) 6.1.17
Young leaf: density of erect hairs between main none 1 054; -;
veins on lower side of blade (4th leaf) 6.1.18
Young leaf: density of prostrate hairs on main low 3 055; -; 6.1.19
veins on lower side of blade (4th leaf)
Young leaf: density of erect hairs on main veins none 1 056; 8; 6.1.20

on lower side of blade (4th leaf)
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Mature leaf:

Mature leaf: size of blade medium 065; 17:
6.1.21
Mature leaf: shape of blade pentagonal 067; 18;
6.1.22
Mature leaf: number of lobes five 068; 20;
6.1.23
Mature leaf:color of the upper side of blade medium green 069; -; -
Mature leaf: area of anthocyanin coloration of absent 070; -; -
main veins on upper side of blade
Mature leaf: area of anthocyanin coloration of absent 071; -; -
main veins on lower side of blade
Mature leaf: goffering of blade absent 072; -; -
Mature leaf: undulation of blade between main or absent 073; -; -
lateral veins
Mature leaf: profile of blade in cross section involute 074; -; 6.1.25
Mature leaf: blistering of upper side of blade absent 075; 19;
6.1.26
Mature leaf: shape of teeth both sides straight 076; 26;
6.1.27
Mature leaf: size of teeth in relation to blade size medium 077; -; -
Mature leaf: length of teeth compared with their long 078; 25;
width 6.1.29
Mature leaf: degree of opening / overlapping of open 079; 23;
petiole sinus 6.1.30
Mature leaf: shape of base of petiole sinus U-shaped 080; -; -
Mature leaf: teeth in the petiole sinus none 081-1; -:
6.1.31
Mature leaf: petiole sinus base limited by vein not limited 081-2; -;
6.1.32
Mature leaf: degree of opening / overlapping of open 082; 22;
upper lateral sinuses 6.1.33
Mature leaf: teeth in the upper lateral sinuses none 083-2; -; -
Mature leaf: shape of the base of upper lateral U-shaped 083-1; -; -
sinuses
Mature leaf: density of prostrate hairs between none 084; 28;
main veins on lower side of blade 6.1.35
Mature leaf: density of erect hairs between main none 085; -, 6.1.36
veins on lower side of blade
Mature leaf: density of prostrate hairs on main none 086; -; 6.1.37
veins on lower side of blade
Mature leaf: density of erect hairs on main veins none 087; 29;
on lower side of blade 6.1.38
Mature leaf: prostrate hairs on main veins on absent 088; -; 6.1.39
upper side of blade
Mature leaf: erect hairs on main veins on upper absent 089; -; -
side of blade
Mature leaf: density of prostrate hairs on petiole none 090; -; -
Mature leaf: density of erect hairs on petiole none 091; -; -
Mature leaf: length of petiole compared to length slightly longer 093; 30;
of middle vein 6.1.40
Mature leaf: depth of upper lateral sinuses medium 094; 21;
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6.1.34

Woody shoot:
Woody shoot: cross section circular 1 101, -, -
Woody shoot: structure of surface striate 3 102, -, 6.1.41
Woody shoot: main color brownish-yellow 2/1 103, 44,

6.1.42
Woody shoot: lenticels absent 1 104, -, -
Woody shoot: erect hairs on nodes absent 1 105, -, -
Woody shoot: erect hairs on internodes absent 1 106, -, -
Flower:
Flower: sexual organs fully developed 3 151; 16;

stamens and fully 6.2.1
developed
gynoecium
Inflorescence: insertion of 1stinflorescence 3/4 2 152; -, -
Inflorescence: number of inflorescences per 2,1-3 inflorescences 3 153;-;7.1.3
shoot
Shoot: fertility of basal buds (buds 1-3) medium 5 155; -; -
Bunch:
Bunch: length (peduncle excluded) short/medium 3/5 202; -;7.1.5
Bunch: width narrow 3 203; -; -
Bunch: densit medium 5 204; 33; 6.2.3
Bunch: length of peduncle of primary bunch short 3 206; 34; 6.2.4
Bunch: lignification of peduncle up to about the 5 207; -; -
middle

Bunch: shape cylindrical 1 208; -; -
Bunch: number of wings of the primary bunch absent 1 209; - ;-
Berry:
Berry: length short 3 220; -; -
Berry: width narrow 3 221; -; -
Berry: uniformity of size not uniform 1 222; - -
Berry: shape globose 2 223; 36; 6.2.6
Berry: color of skin green yellow 1 225; 37;6.2.8
Berry: uniformity of skin color uniform 2 226; -; -
Berry: bloom high 7 227; - ;-
Berry: thickness of skin medium 5 228;39;7.1.6
Berry: hilum visible 2 229;-,7.18
Berry: intensity of flesh anthocyanin coloration none 1 231; 40; 6.2.9
Berry: juiciness of flesh very juicy 3 232; -; 6.2.10
Berry: must yield high 7 233;-;7.19
Berry: firmness of flesh slightly firm 2 235; 45-41, -
Berry: particular flavor none 1 236; 42;

6.2.12
Berry: length of pedicel short 3 238; -; 7.1.7
Berry: ease of detachment from pedicel easy 2 240, 38;

6.2.13
Berry: formation of seeds complete 3 241; 43;6.2.7
Berry: length of seeds medium 5 242: -:6.2.14
Berry: weight of seeds low 3 243; -; 6.2.15
Berry: transversal ridges on dorsal side of seeds absent 1 244, -, 6.2.16

Phenological characteristics:




Time of bud burst medium 5 301;1;7.1.1
Time of full bloom medium 5 302; -; 6.2.21
Time of beginning of berry ripening (veraison) medium 5 303;31,7.14
Time of full physiological maturity of the berry medium 5 304, -; 7.1.10
Time of beginning of wood maturity medium 5 305; -; -
Autumn coloration of leaves yellow 1 306; -; -
Agrobiological characteristics:
Vigor of shoot growth strong 7 351; -; -
Growth of lateral shoots medium 5 352;-;7.1.11
Length of internodes medium 5 353; -; 7.1.12
Diameter of internodes small 3 354; -; -
Physiological characteristics:
Resistance to iron chlorosis high 7 401; -; 8.5
Resistance to chlorides (salt) high 7 402; -; 8.6
Resistance to drought high 7 403; -; 8.3
Leaf:degree of resistance to Plasmopara high 7 452; -, 9.2.3
Leaf: degree of resistance to Plasmopara (leaf medium 5 452-1; -; -
disc test)
Cluster: degree of resistance to Plasmopara high 7 453; -;9.2.4
Leaf: degree of resistance to Oidium high 7 455; -;9.2.5
Leaf: degree of resistance to Oidium (leaf disc medium 5 455-1; -; -
test)
Cluster: degree of resistance to Oidium high 7 456; -; 9.2.6
Leaf: degree of resistance to Botrytis high 7 458; -;9.2.1
Leaf: degree of resistance to Botrytis (laboratory medium 5 458-1; -, -
analysis)
Cluster: degree of resistance to Botrytis high 7 459; -; -
9.2.2
Degree of resistance to Eutypa dieback high 7 460; -; 9.2.8
(laboratory analysis)
Leaf: degree of tolerance to Phylloxera (leaf gall) high 7 461; -;9.1.1
Root: degree of tolerance to Phylloxera (root very low 1 462; -,9.1.2
gall)
Technological characteristics:
Percentage of berry set medium 5 501; -; 7.1.13
Bunch: single bunch weight very low/ low 1/3 502; -, 7.1.14
Berry: single berry weight low 3 503, -; 7.1.15
Yield per m2 medium 5 504; -, 7.1.16
Sugar content of must high 7 505; -; 7.1.17
Total acidity of must low/medium 3/5 506, -; 7.1.18
Must specific pH low 508; -; -

CONCLUSIONS

The variety 'Slavita' is a variety with special quality agroproductive and
technological.

This variety should be promoted and brought in actuality wine growing romanian
and international, being a variety with very good potential viticultural.

The future will continue identification of other hubs of this variety and other
varieties lost by over time in view conservation on farm, in situ and ex situ of germplasm
wine growing existing in vineyard.
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ABSTRACT

In Soilless tomato cultivation, with coir substrate, the variability of electrical conductivity
and pH of the used nutrient solution, during the influx and efflux (open system), was studied, in the
greenhouse (TEI of Larissa). During fertigation, the electrical conductivity (EC) of the inflow of the
solution fluctuated from 1.80 to 2.37 dS.m and pH from 5.5 to 6.8, while for the runoff solution the
electrical conductivity fluctuated from 2.0 to 3.33 dS.m and pH from 5.5 to 6.9.

With regard to the substrate of coir, the electrical conductivity throughout the duration of
the crop ranged from 0.3 to 1.13 dS.m™! (water extract of 1part of coir: 5 parts of H20) and pH from
5.87 to 6.83. According to the study, the coir is a good choice as substrate, for tomato soilless
cultivation, with satisfactory return.

INTRODUCTION
The development of the hydroponics growing (Manios V.I. et al.1995, Inden H. et
al.2004), is based on both in the modern facilities of greenhouses, as well as on modern
production systems, concerning the very efficient preparation and distribution of nutrient
solution (Sonneveld C. et al. 1999, Zekki H. et al. 1996).

MATERIALS AND METHODS

In the glass greenhouse of TEI of Larissa, an open hydroponics system, with a unit
of automatic production and control of nutrient solutions has been established. The unit
contains three stock solutions, that are in three differently barrels, (figurel), and tomato
plants were cultivated in an area of 100 m?, from 14-10-2010 to 11-04-2011. The substrate
used for the cultivation of plants, was a pressurized packages of coir, (table 1). According
to the directives of the supplier of the central unity, it is recommended for tomato plants a
nutrient solution with pH:6 and electrical conductivity (EC) 2 dS.m™.

1 !Department of Plant Production, Technological Educational Institution (TEI) of Thessalia, 41110 Larissa,
Greece

2Informatic's Scientist, data processing
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The content of the three parent nutrient solutions were:

A’ Barrel : (Ca*™ =507, NOs = 680.6, K'=116.8 , NHs*= 55, Fe™ = 1.8) me/Lt
H.0.

B’ Barrel: ( Mg*=195, K*= 644.2, H*= 286, SO4~ = 580,NOs= 115.2, PO4s™ =
430) me/LtH20.

C: Barrel: 6.6 ml concentrated HNO3 / Lt H20.

The necessary amounts of solution