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Abstract       The study aimed at manifesting the variability of the components 
of the bunch to local vine genotypes, collected from an area without a tradition 
in the cultivation of vines, from western Romania. The biological material was 
represented by bunches collected "in situ" from plants grown in an 
unconventional culture system. Biometric measurements were performed on 
the morphological characteristics that characterize the bunches and berries. It 
was found that intrapopulatively, the grain sizes are uniform characters, and 
the number of berries in the bunches and the weight of the bunches are highly 
variability. Between the studied genotypes, there are differences for the 
studied characters. The biggest differences are in the length and diameter of 
the berries, being reported genotypes with larger or smaller berries. For the 
other characters, the genotypes are similar. Are noticeable the Rozie 
genotypes with the highest number of berries in the bunches and Deasă with 
the heaviest bunches. Significant correlations are between the length of the 
bunch and the number of berries in the bunch, the length and diameter of the 
berries, the number of berries in the bunch and the bunch weight. The 
biological material studied is a source of variability for breeding programs, it is 
recommended to study it also in conventional technological conditions.   
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The local populations and old vine varieties 

are still maintained in culture, being appreciated 
locally. Wines of such genotypes are a source of 
attraction for areas where the cultivation can be 
combined with other activities, for regional 
development. There are numerous studies on the 
recovery of old germplasm, many of the local 
genotypes being sources of genes for improving the 
traits of productivity, tolerance or quality. Thus, the 
study of 160 genotypes from Dalmatia showed the 
existence of great variability for the maturation period, 
berries color, berries firmness, berries size, bunch size, 
flower fertility, berries sugar content and tolerance to 
virus attack. The results of this research indicate a 
significant genetic variability between genotypes, 
which could be capitalized directly by selection [20]. 
The estimation of variability and its value can be done 
by various parameters, such as the coefficient of 
genotypic variation or that of phenotypic variation, the 
heritability and genetic progress or correlations 
between characters. In the evaluation of the germplasm 
for the berries weight, the number of bunches and the 
production, a wide range of genetic variability was 
found, which can be the basis for applying the 
selection. The production of bunches is positively 
associated with the length and weight of the bunch, 
with the number of bunches per stump, and negatively 
associated with berries length and diameter, berries 
weight or acidity. In obtaining productive genotypes, 

the number of bunches per plant and the weight of the 
bunch are the essential characteristics [14].  

In many countries, the local germplasm has 
not been sufficiently studied, despite the fact that it has 
great potential to adapt to environmental changes. The 
study of 35 genotypes in Lebanon, regarding 33 
characters of leaves and fruits, led to the conclusion 
that there is important variability for the characters of 
the bunch and berries. The most prominent characters 
were the weight of the bunch, the size, shape, weight 
and color of the berries, the size and shape of the 
leaves. The potential for genetic diversity is very high 
at both the interpopulation and intrapopulation levels, 
which suggests that the use of local germplasm can 
also be done by selection, not only in the induction of 
variability through use as parents [3]. The size of the 
grains is very important, being correlated with the 
quality. Within the same bunch, the berries are not 
uniform. Medium berries are richer in aromatic 
compounds than larger or smaller berries. In order to 
improve the quality, must be chosen by selection, the 
shapes that have uniform berries in the bunches [18] 
The size of the bunches and berries depends on the 
genotype, the vine is alive being a great variability for 
these characters [11]. The study of phenotypic 
variability is completed by assessing genetic 
determinism. Of the twenty-character study, thirteen 
characters showed high heritability, for five characters 
the heritability was moderate and for only two it was 
low. The leaf area, the weight of the bunch, the number 
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of berries in the bunch can make a high genetic 
progress due to the additive effect. The production is 
positively correlated with the length, width and weight 
of the bunch, the number of berries on the bunches and 
the size of the berries. In addition to these 
characteristics, a good stability have the total soluble 
content and the percentage of sugar [10]. 

The heredity of morphological characters was 
also assessed by the study of hybrid populations. In 
several hybrid combinations, for several characters 
there is the same genetic determinism, based on 
dominance or partial dominance. The influence of the 
mother form appears only for the precocity of 
flowering and maturation [6]. The study of the 
elements of productivity must be deepened in order to 
be observed and less studied aspects, such as: the 
percentage of seeds, skin and pulp in the berries, but 
also the size and structure of the berries, depending on 
their position in the bunches. If the percentage of seeds 
is relatively constant, the percentage of skin fluctuates, 
being higher for smaller berries, influencing the 
quantity and quality of wine. So the uniformity of the 
berries on the bunches is very important  [17].  

The quality is very much influenced by the 
genotype and characteristics of the bunches. The study 
of several clones of the same variety in different 
locations, showed that in some varieties the acidity 
increases with the number of berries in the bunches, in 
others it decreases. As a result, each genotype must be 
evaluated separately to determine its value as material 
for the breeding process. [2].  

For a more precise characterization of the 
variability, it is recommended to use molecular 
markers, which have also been tried on the vine [1].  
The use of molecular analyzes in the study of 
variability shows that in the old vineyards there are 
sources of genes, the genotypes having a high degree 
of heterogeneity [13].   
Climate and soil conditions play an important role in 
the manifestation of the morphological characteristics 
of productivity. The climatic variations affect all stages 
of plant growth, including the weight of the bunches 
and the quality of the berries. The local genotypes 
being well adapted to the conditions in which they 
were formed, can present a good stability of production 
and quality [19]. The climate change has an influence 
on the manifestation of morphological characteristics 
and the quality of production. Studying various newly 
discovered local genotypes, it was found that they have 
an important potential for adaptability to stressors [12].   

The studies on vine variability are numerous, 
but the complexity of the cultivated material requires 
their continuation. A complex study of germplasm 
from several gene banks in various parts of the world 
shows that, the basic morphological characteristics of 
the fruiting depend on the place where the 

domestication of the vine took place and on the cultural 
and religious traditions of the respective area. In 
predominantly Christian regions, vines grown for wine 
predominate, and in Islamic areas for vines [15]. 

 
Material and Method 
 

The aim of the study was to evaluate the 
variability of some old local varieties found in Julița 
locality, Arad county. In this area, the vine culture is 
not very extensive. There are no plantations, the vines 
being grown in yards or near buildings. The plants are 
not particularly cared for and no are applied treatments 
to control diseases and pests. The only works that 
apply are the pruning and directing of the stems.  

The names of the varieties are the local ones. 
The observations followed the morphological 
characteristics of the bunches. The fruits were collected 
from the households of the population. The 
determinations were performed over two years.  

The data obtained by biometric measurements 
were interpreted statistically by determining the 
statistical indices of viability (average - x, average  
standard deviation -sx), analysis of variance and test t 
(to determine the significance of differences from 
control via LSD) [4].  

The comparison was made with the average of 
the experience, because no recognized varieties were 
found to be used as controls. In order to ascertain the 
connection between the studied morphological 
characters, were calculated the correlation coefficients 
[4]. 
 
Results and Discussions 
 

The study of intrapopulation variability shows 
that some of the studied characters are more uniform, 
others are with great variability. The most uniform 
characters are the berries sizes (length and diameter). 
For these, the coefficients of variability have values 
below 10.  

The characters with high variability are the 
number of berries on the bunches and the weight of the 
bunches, which have correlation coefficients is the 
value greater than 30.  

The length of the bunch had a different 
behavior from one genotype to another. In the Deasă 
genotype, the bunch length has a high variability, and 
in the other genotypes, the variability is moderate to 
high. Examining the correlation coefficients as a 
whole, it can be seen that the Busuioacă and Nova 
genotypes have the most uniform bunches, and the 
most uneven bunches are present in the Desă genotype. 
(Table 1). 
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Table 1 
Results regarding the variability of the components of the bunch to the studied local vine genotypes 

Genotype Bunch length  
(cm) 

Berries length  
(cm) 

Berries diameter 
(cm) 

Berries number/ 
bunch 

Bunch weight  
(g) 

x±sx 

s% 
x±sx 

s% 
x±sx 

s% 
x±sx 

s% 
x±sx 

s% 
Rozie 

 
8.75±0.55 

20.15 
1.45±0.03 

7.36 
1.27±0.02 

6.48 
64.27±8.38 

40.84 
75.38±9.26 

38.90 
Busuioacă 13.03±0.45 

10.91 
1.75±0.03 

6.10 
1.71±0.03 

5.81 
37.11±2.50 

21.39 
105.04±7.12 

21.38 
Deasă 12.75±1.19 

30.13 
1.87±0.03 

6.53 
1.85±0.03 

6.14 
45.52±4.93 

35.40 
154.42±18.13 

37.86 
Rară 9.75±0.44 

11.11 
1.90±0.03 

4.70 
1.65±0.02 

3.31 
28.00±4.87 

42.61 
78.22±13.88 

43.46 
Leurușcă 9.77±0.66 

20.31 
1.35±0.01 

3.88 
1.32±0.02 

5,04 
47.44±5.21 

32.97 
65,36±7,48 

34.33 
Nova 11.61±0.62 

14.42 
1.51±0.02 

4.55 
1.50±0.02 

3.84 
35.11±2.27 

17.49 
67.26±5.33 

21.59 
 

Comparing the studied genotypes, for the 
morphological characters of the bunch, it is found that 
the genotypes are very different in terms of berries size. 
The differences from control are statistically very 
significant in most genotypes for berries length and 
diameter. The largest berries were reported in the 
Deasă genotype, and the smallest in the Leurușcă 
genotype. The longest bunches were in the Busuioacă 
(13.03 cm) and Deasă (12.75 cm) genotypes, and the 
shortest in Rozie (8.75 cm). The number of berries in 
the bunches showed very large variations from one 
genotype to another. Compared to the control, a 
significantly larger difference was in the case of the 
Rozie genotype, in which the average for this character 
was 64.27 berries in bunches. The fewest berries in the 
bunches were present in the Rare genotype (28.00 
berries). Over 40 berries in bunches also presented the 
Deasă and Leurușcă genotypes. The weight of the 
bunches was variable, the highest value being 154.42 g 
in the Desa genotype, only one that was significant 
compared to the control. The lightest bunches were of 
the Leurușcă (65.36 g) and Nova (67.26 g) genotypes. 
(Table 2) 

From these data it is found that the genotypes 
studied are a source of variability for the sizes of 
bunches and berries. The cultivation of the plants being 
in an unconventional system, with very long stems, the 
productivity per plant was not determined. For the 
breeding process these genotypes can be used as 
parents, but they can be multiplied and further studied 
in a technological system applied in production 
plantations. 

In western Romania, well-known varieties 
also have a good behavior, which can be successfully 
cultivated to obtain high quality wines. For this, the 
applied technology is very important. The studies show 
that climatic conditions also play an important role in 
correlation with applied technology [9].  

Studies on local genetic resources in western 
Romania have also been conducted. The great diversity 
existing in the vine still allows the detection of some 
genotypes still to be studied. The great diversity 
existing in the vine still allows the detection of 
unstudied genotypes. The main indicators of 
production and quality studied in 100 biotypes 
collected from the counties of Arad, Timiș and Caraș 
Severin, showed that there is a great diversity of 
morphological and biological characters [6].  

The same great variability was established in 
other areas of the west of the country. Studying another 
52 local genotypes, it was found that many of them are 
productively and qualitatively valuable [7].  

The study of local biotypes of table grapes 
from areas close to the one in which the present study 
was carried out, highlighted the existence of variability 
within them, but no genotypes were found with bunch  
and berries close in size to those of the modern 
varieties. As a result, the local germplasm must be 
processed to meet quality requirements [8].  

In regions with a viticultural tradition, there 
are also local forms that rise to the level of improved 
varieties, both in the table forms and in those for wine 
[5].  

The correlation coefficients for the links 
between the morphological characters of the bunch 
were established for each genotype. It can be seen that 
the links between these characters are the same, in all 
genotypes. In all genotypes there was a significant 
dependence between the length of the bunch and its 
weight, or between the length of the bunch and the 
number of berries in the bunch. Also, in all genotypes 
there is a significant dependence between the length 
and diameter of the berries, but also between the 
number of berries in the bunch and the weight of the 
bunch. The genotype Roziu has a special behavior, in 
which there are also significant correlations for the 
connections between the length of the bunch and the 
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length of the berries, but also between the length of the 
berries and the number of berries in the bunch or 
between the length of the berries and the weight of the 

bunch. This situation suggests that the genotype Roziu 
differs genetically to a greater extent compared to the 
others. (Table 3).  

         Table 2 
Results regarding the behavior of the bunch components in the studied local vine genotypes 

Character Rozie Busuioacă Deasă Rară Leurușcă Nova experience 
average 

Bunch length (cm) 
Average 8.75 13.03 12.75 9.75 9.77 11.61 10.94 

% to the control 79.98 119.10 116.54 89.12 89.30 106.12 100.00 
Difference from 

control / significance 
-2.19 2.09 1.81 -1.19 -1.17 0.67 control 

 LSD 5% = 3 39; LSD 1% = 4.82, LSD 0.1% = 6.98 
. Berries length (cm) 

Average 1.45 1.75 1.87 1.90 1.35 1.51 1.63 
% to the control 88.95 107.63 114.72 116.56 82.82 92.63 100.00 
Difference from 

control / significance 
-0.8000 0.12*** 0.24*** 0.27*** -0.28000 -0.12000 control 

 LSD 5% = 0.04; LSD 1% = 0.06, LSD 0.1% = 0.10 
Berries diameter (cm) 

Average 1.27 1.71 1.85 1.65 1.32 1.50 1.55 
% to the control 81.93 110.32 119.35 106.45 85.16 96.77 100.00 
Difference from 

control / significance 
-0.28000 0.16*** 0.30*** 0.10*** -0.23000 -0.05 control 

 LSD 5% = 0.05; LSD 1% = 0.07, LSD0.1% = 0.10 
Berries number/ bunch 

Average 64.27 37.11 45.52 28.00 47.44 35.11 42.90 
% to the control 149.81 86.50 106.10 65.26 110.58 81.84 100.00 
Difference from 

control / significance 
21.37* -5.79 2.62 -14.9 4.54 -7.79 control 

 LSD 5% = 15.91; LSD 1% = 22.62, LSD 0.1% = 32.75 
Bunch weight (g) 

Average 75.38 105.04 154.42 78.22 65.36 67.26 90.94 
% to the control 82.88 115.50 169.80 86.01 71.87 73.96 100.00 
Difference from 

control / significance 
-15.56 14.10 63.48** -12.72 -25.58 -16.98 control 

 LSD 5% = 36.34; LSD 1% = 51.65, LSD 0.1% = 74.79 
 

 
 

 
Figure 1. The shape of the bunches in the studied genotypes: 1 – Rozie, 2 – Busuioacă, 3 – Deasa, 

 4 – Rară, 5 – Leurușcă, 6 – Nova (original) 
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 Table 3 
Values of correlation coefficients for the links between morphological characters  

to the local vine genotypes studied 
Character Berries length  Berries diameter Berries number/ bunch Bunch weight 

Bunch length Ro 0.635* 
B -0.331 
D 0.336 
Ra 0.308 
L -0.164 
N -0.289 

Ro 0.451 
B -0.437 
D 0.622 
Ra 0.083 
L 0.134 
N -0.083 

Ro 0.880*** 
B 0.678** 
D 0.827* 
Ra 0.648* 
L 0.840** 
N 0.240 

Ro 0.904*** 
B 0.837** 

D 0.898*** 
Ra 0.758* 
L 0.814** 
N 0.176 

Berries length   Ro 0.728* 
B 0.768** 

D 0.804*** 
Ra 0.816*** 

L  0.671* 
N 0.836** 

Ro 0.707* 
B -0.054 
D 0.383 
Ra 0.015 
L -0.154 
N 0.176 

Ro 0.740* 
B 0.031 
D 0.471 
Ra 0.223 
L -0.089 
N 0.109 

Berries diameter   Ro 0.339 
B -0.126 
D 0.521 

Ra -0.397 
L 0.252 
N 0.189 

Ro 0.519 
B -0.221 
D 0.682 

Ra -0.178 
L 0.304 
N 0.352 

Berries number/ 
bunch 

   Ro 0.959*** 
B 0.923*** 
D 0.960*** 
Ra 0.960*** 
L 0.990*** 
N 0.902*** 

r 5%=0.632 ; r 1%=0.765 ; r 0.1%=0.872 
Ro – Rozie, B – Busuioacă, D – Deasa, Ra – Rară, L – Leurușcă, N - Nova 

 
Conclusions 
 

Intrapopulatively, the study of the characters 
of the bunches shows that the length and diameter of 
the berries are uniform characters, and the weight of 
the bunches and the number of berries in the bunches 
have a great variability. 

The six local genotypes show great 
interpopulation variability. Comparing the genotypes 
with each other, it was found that some genotypes have 
larger berries, others smaller. The Deasă genotype has 
the largest berries, and Leurușcă has the smallest 
berries. There are also differences in the length of the 
bunch, its weight or the number of berries in the bunch. 
The longest bunches are present in the Busuioacă 
(13.03 cm) and Deasă (12.75 cm) genotypes, and the 
shortest in Rozie (8.75 cm). The number of berries in 
the brunches was between 64 berries in the Rozie 
genotype and 28 berries in the Rară genotype. The 
heaviest bunches are of the Desa genotype (154.42 g), 
and the lightest of the Leurușcă genotype (65.36 g). 

The values of the correlation coefficients show 
the existence of significant links to all genotypes, for 
the dependence between the length of the bunch and its 
weight, the length of the bunch and the number of 
berries in the bunch, the length and diameter of the 
berries. The Roziu genotype has a special behavior, to 
which there are other significant correlations. 

The studied biological material is a source of 
variability for breeding programs, and it is 
recommended to study it in conventional technological 
conditions. 
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