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Abstract. Cluster analysis method enables the characterization and 
grouping of vine varieties on the basis of "closeness" expression ampelometric. 
In this paper are presented results on the basis ampelometrice phenotypic 
similarity for 21 indigenous grape varieties belonging to different ecologic-
geographic groups. The cluster analysis method based on measurements 
performed on adult leaves, it was determined the degee of phenotypic similarity 
between varieties. The dendogram analysis finds the existence of two polythetic 
groups, group A consists of subgroups A1 and A2 and group B consists of B1 
and B2 subgroups. Relatively high phenotypic homogeneity adult leaves are 
found in group B, with a smaller dissimilarity index (30097.283) compared with 
group A (35914.064). The greater homogeneity phenotype registered subgroup 
B2 consists of Frâncuşă, Furmint, Mioriţa, Negru moale, Negru vârtos and 
Cruciuliţă varieties (14562.078). 
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Rezumat.. Analiza cluster oferă posibilitatea caracterizării şi grupării 

soiurilor de viţa de vie pe baza ”apropierii” expresiei ampelometrice. În 
lucrare sunt prezentate rezultate referitoare la asemănarea fenotipică pe baze 
ampelometrice pentru 21 de soiuri autohtone aparţinând unor grupe ecologo-
geografice diferite. Prin metoda analizei cluster, pe baza măsuratorilor 
efectuate pe frunza adultă, a fost stabilit gradul de similitudine fenotipică dintre 
soiuri. Din analiza dendrogramei soiurilor se constată existenţa a două grupuri 
politetice, grupul A format din subgrupurile A1 şi A2, şi grupul B alcătuit din 
subgrupurile B1 şi B2. Omogenitate fenotipică relativ mare a frunzelor adulte 
se constată la grupul B, cu un indice de disimilaritate mai mic (30097,283), 
comparativ cu grupul A (35914,064). Cea mai mare omogenitate fenotipică a 
inregistrat subgrupul B2 alcătuit din soiurile Frâncuşă, Furmint, Mioriţa, 
Negru moale, Negru vârtos şi Cruciuliţă (14562,078).  

Cuvinte cheie: soi, viţa de vie, ampelometrie, fenotip, analiza cluster, 
dendrograma   

INTRODUCTION 

Description of the vine varieties by multivariationale statistical methods is 
a recent concern in ampelography research. Cluster analysis complements 
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traditional ampelometric method, allows the processing of large volumes of data 
and enables the characterization and grouping of grapevine varieties on the basis 
of ampelometric expression similitude (Rotaru, 2000, 2002; Ţârdea, 2002; Volpi, 
1990).  

The cluster method admits existence of the polythetic groups, whose 
elements are equivalent or similar according to several criteria, but not for all 
characteristics. This method starts from the basic concept of distance between 
elements (cases) and allows sharing of subject group under study in branches 
according to the existing similitude or dissimilarity. 

The application of this method in ampelography allows the establishment 
of the resemblances between the grapevine varieties on the basis of their 
"closeness" ampelometric expression, so as two varieties have the chaining index 
less, even to their phenotypic similarity is higher. 

MATERIAL AND METHOD 
Were analyzed 21 native grapevine varieties belonging to different ecologic-

geographic groups from Collection ampelographic of S.C-D.V.V. Odobesti. From each 
grapevine variety were harvested 20 adult leaves situated in the middle of the shoots 
(between nodes 7-12), who showed no symptoms of disease or pest attack. We chose 
this sampling portion of the material as it is known from literature that this area is very 
small variability ampelographic characters. The time to collected the leaves was 
before entrance harvest grapes of Parga, calendar, late July-early August. 

Starting from the classical ampelometric method were established in leaf 
architecture 51 benchmarks points and have made 68 direct ampelometric 
measurements, on which were calculated another 53 ampelometric values (figure 1). 
For symmetrical characters we measured and calculated the both values. 
 

 
 

Fig. 1 – Ampelometrical measurements effectuated on leaves of grape varieties 

The data obtained allowed the build up a statistic population made of variation 
strings of 20 values for all 121 characters examined and for all grapevine varieties 
analyzed. The data set was represented by the average value of each character 
analyzed. 
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To elaborated of grapevine varieties dendrogram, cluster analysis was based 
on establishing and aggregation the groups (branches), which depend on the size of 
square Euclidean distance of the elements subjected to grouping. The clustering or 
aggregation algorithm was performed according to the principle of variance or 
minimum inertia loss (Ward principle generalized), using multidimensional statistical 
software statistiXL 1.8x version. 

RESULTS AND DISCUSSIONS 
Statistical processing of ampelometric data sets by cluster analysis method, 

resulted in the elaboration of the dendrogram of hierarchical classification of 
grapevine varieties (figure 2). From the analysis of the dendrogram could be 
identified the existence of two optimal groups or branches, each had two 
subgroups or sub-branches. 

Group A consists of two subgroups: subgroup A1 result from the 
aggregation of grapevine varieties: Milcov, Busuioacă de Bohotin, Balada, Ţâţa 
caprei, Fetească albă and subgroup A2 formed by the chaining  of Băbească 
neagră, Ţâţa vacii, Băbească gri, Codană, Fetească neagră, Şarba varieties. 

Group B consists of two subgroups: subgroup B1 is the result from 
aggregation of Galbenă de Odobeşti, Zghihară de Huşi, Bătută neagră and Pârciu; 
subgroup B2 is made of the grapevine varieties Frâncuşă, Furmint, Mioriţa, Negru 
moale, Negru vârtos and Cruciuliţă. 

The two main groups can be characterized as follows (table 1): 
Group A, is the less homogeneous, because is aggregates at the highest 

dissimilarity index 30097.283 and is composed from grapevine varieties having 
smaller leaves, with different forms: orbicular, wedge-shaped, kidney-shaped, 
orbicular slightly wedge-shaped, cordiform slightly tapered, slightly kidney-
shaped orbicular and generally most of the ampelometric data had the lowest 
values. Between the two subgroups, the greater homogeneity showed varieties 
formed the subgroup A2 (Băbească neagră, Ţâţa vacii, Băbească gri, Codană, 
Fetească neagră and Şarba), with a dissimilarity index of 18991.971. 

Group B has a higher homogeneity because the chaining index value is less 
than 30097.283. From the architectural leaf point in this group is vine varieties 
with large leaves, closer in form: cordiforme, orbicular-cordiform, orbicular-
cuneiform, and ampelometric data values were generally higher. The greater 
homogeneity in this group showed grapevine varieties that make subgroup B2 
(Furmint, Frâncuşă, Cruciuliţă, Negru vârtos, Negru moale and Mioriţa) with a 
dissimilarity index of 14562.078. Grouping of the varieties Galbenă de Odobeşti, 
Bătută neagră and Zghihară de Huşi at the same node, checking the hypothesis 
their common origin; the common origin demonstrates with aggregation at the 
same node the varieties Băbească neagră, Băbească gri and Codană; 

Total inertia of the assembly is 69780.094 and the values of the 
dissimilarity of the two groups of sub-optimal and which are made to reflect the 
hierarchical classification and histogram of the studied varieties (figure 3). 
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Fig. 2 – Dendrogram of hierarchized classification of grape varieties 
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Table 1 
Levels of grape varieties chaining in elaboration of the dendrogram 

No. 
node Node making No. of  varieties 

in the node 
Value of 
chaining 

index 
1 Băbească neagră - Ţâţa vacii  2 295.840 
2 Furmint - Frâncuşă  2 870.485 
3 Băbească neagră  - Ţâţa vacii - Babească gri  3 1505.209 
4 Milcov - Busuioacă de Bohotin  2 2226.612 
5 Zghihară de Huşi - Galbenă de Odobeşti 2 3100.030 

6 Băbească neagră - Ţâţa vacii - Băbească gri - 
Codană 4 4079.744 

7 Cruciuliţă - Negru vârtos  2 5084.323 
8 Ţâţa caprei – Fetească albă 2 6153.266 
9 Milcov  - Busuioacă de Bohotin - Balada 3 7410.058 

10 Cruciuliţă - Negru vârtos – Furmint - Frâncuşă  4 8933.803 
11 Bătută neagră - Pârciu  2 10665.150 

12 Cruciuliţă - Negru vârtos – Furmint - Frâncuşă - 
Negru moale 5 12541.199 

13 Cruciulită - Negru vârtos – Furmint - Frâncusă - 
Negru moale - Mioriţa 6 14562.078 

14 Băbească neagră  - Ţâţa vacii - Băbească gri - 
Codană - Fetească neagră 5 16659.492 

15 Babească neagră - Ţâţa vacii - Băbească gri - 
Codană - Fetească neagră -  Şarba 6 18991.971 

16 Bătută neagră - Pârciu - Zghihară de Huşi - 
Galbenă de Odobeşti 4 21889.435 

17 Milcov  - Busuioacă de Bohotin - Balada - Ţâţa 
caprei – Feteasă albă 5 25104.400 

18 

Bătuta neagră - Pârciu - Zghihară de Huşi - 
Galbenă de Odobeşti - Cruciuliţă - Negru 
vârtos – Furmint - Frâncuşă - Negru moale - 
Mioriţa   

10 30097.283 

19 

Milcov  - Busuioacă de Bohotin - Balada - Ţâţa 
caprei – Fetească albă - Băbească neagră - 
Ţâţa vacii -  Băbească gri - Codană - Fetească 
neagră - Şarba 

11 35914.064 

Total inertia 21 69780.094 
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Fig. 3 – Histogram of grape varieties chaining 
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CONCLUSIONS 
1. Cluster analysis allows the grouping of grape varieties analyzed 

depending on the existence of their similarity expression ampelometrice. 
Resulted two groups politeness (A, B), each consisting of two gubgroups (A1, 
A2 and B1, B2); 

2. Group B consists of aggregating the varieties Furmint, Frâncuşă, 
Cruciuliţă, Negru vârtos, Negru moale, Mioriţa, Galbenă de Odobeşti, Zghihară 
de Husi, Bătută neagră and Pârciu, demonstrated a greater degree of homogeneity, 
having a lower index of dissimilarity ( 30097.283); 

3. Grouping of the varieties Galbenă de Odobeşti, Bătută neagră and 
Zghihară de Huşi at the same node, checking the hypothesis their common origin; 

4. The common origin demonstrates with aggregation at the same node the 
varieties Băbească neagră, Băbească gri and Codană; 
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