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Grouping of determinate local tomato varieties on the basis of cluster analysis
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Abstract. The purpose of this paper is to classify the genetic proximity of a collection of 49 local determinant tomato accessions based on 18 quantitative 
indicators evaluated. By hierarchical cluster analysis they are grouped into 5 clusters. The classifications will increase the objectivity in the evaluation of 
accessions and the opportunity for application of different directions in the selection of tomatoes.
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during crop vegetation. As a preventive measure the plants were Introduction
treated with suitable pesticides in compliance with the tomato 
development stage and surrounding climatic conditions. For that Due to their quality indicators tomato are considered the most 
reason no disease or pest attacks were reported.profitable vegetable crop, either fresh or processed. Tomato is very 

Hierarchical cluster analysis was performed (Duran and Odelle, easily adapted to growing conditions therefore they are widely 
1977; Ward, 1963). Euclidean distance between groups is used as a distributed. In Bulgaria there are great agrobiological opportunities 
unit of measurement of genetic proximity. To avoid the variation in for their cultivation and their production is very profitable. The 
the dimensions of the studied indicators, the data are standardized introduction of foreign varieties does not always result in high profit 
in advance. Clusterization results are presented graphically by and high quality yield due to the specific climate and soils in the 
means of dendrograms showing unification sequence of objects and country. In this respect the significance of the research and 
clusters.investigation of local plant genetic resources and Bulgarian tomato 

The genetic proximity evaluation of determinant tomatoes varieties increases. The selection aims at creation of varieties of 
accessions is performed by means of their complex comparison on determinant tomatoes having high biological value, which may adapt 
the grounds of the following 18 indicators: vegetation period to the climate in the country (Krasteva, 1995).
„germination - blossoming” (days); vegetation period „germination – The purpose of the present paper is to explain the genetic 
fruit formation” (days); vegetation period „germination - proximity of a collection of 49 determinant local accessions and 
technological maturity” (days); stem height (cm); leaf length (cm); tomato varieties by means of hierarchical cluster analysis based on 
leaf width (cm); blossoms in the racemes (number); size of raceme 18 studied quantitative indicators.
(cm); fruit form (cm); mass of 1 fruit (g); loculi (number); seeds in fruit  
(number); average mass of 10 fruits (g); biochemical composition (% 
sugar); vitamin С content (mg); apple acid content (%); dry 

Material and methods substance content (weighing, %); dry substance content 
(refractometric).

The study of 49 accessions (28 local and 21 Bulgarian varieties) 
was conducted at the experimental field of IPGR-Sadovo, between 
1999-2009 according to the International Classifiers for vegetable 

Results and discussioncrops evaluation methodology. 
Vegetative development of 10 plant accessions was evaluated. 

Five clusters were formed from the tested collection upon the Phenological observations for phenophase initialization were 
performed cluster analysis (Ganeva et al., 2006). The accessions conducted: germination, blossoming, fruit formation, technological 
within these clusters were characterized by high degree of similarity and botanical maturity. Biometric measurements of all accessions 
related to the studied quantitative indicators. were performed – the fruit form, length and width ratio, as well as the 

The first cluster includes 12 accessions (Figure 1). Upon mass. 10 fruits of each accession were tested. Sugar content was 
comparison of Euclidean distance between them it was obvious that determined by the method of Shoorl and vitamin С content was 
practically there was no difference between 12 and 49, 10 and 46, 3 determined by the method of Mury. Dry matter contect was 
and 39, 11 and 47, 1 and 37, 7 and 43. Determinant tomatoes determined by means of weighing method and refractometer.
included in this cluster were characterized by high content of vitamin A regular plant protection program related to development and 
С (17.34-25.24 mg) and % dry substance content within the range distribution of economically significant tomato diseases was applied 

* e-mail: krasteva_ipgr@abv.bg



4.7 - 5.7, which made them similar according to these indicators 
while the differences were insignificant. The accessions of this group 
were very suitable as genetic carriers for creation of varieties 
directed to industrial processing and as a raw material for the food 
and beverage industry.

The second cluster included 4 accessions while 9 and 45, 8 and 
44 could not be practically differentiated (Figure. 1). Later this cluster 
joined the first one. The accessions included in the cluster were 
similar in regards of sugar content in % and in average mass for 10 
fruits in grams. They were valuable genetic resource in regards to 
the fresh consumption.

characterized by high vitamin С and sugar content. The following 
economically important direct varieties such as Trapezitsa, Milyana, 
Vihren, Merkuriy, Lira and Bononiya were also included here. This 
group of varieties had the highest biological value of fruits and met 
the contemporary requirements of manufacturers at the largest 
extent. (Krasteva et al., 2009)

Accessions 6 and 42 which were practically indistinguishable 
were extremely distant from others and were not included into the 
formed clusters. Similarly, lines 36 and 34 could not be included into 
the formed clusters. According to indicators, accession 36 was most 

The third cluster included 7 tomato accessions (Figure 2), while similar to 1 of the first cluster, while the accession 34 – to 13 of the 
5 and 41, 2 and 38, 4, 40 and 48 had very similar dry substance last, fifth cluster, but with rather large Euclidean distance. The large 
content and fruit form. The dry substance content /weighing%/ genetic distance was mainly due to the different origin centres and 
varied from 5.5 to 5.7. The fruit form was within the range 0.87 - 0.92. dynamic climate conditions in Bulgaria. (Krasteva, 2001)
Due to these indicators they were considered transport enduring and 
resistant to fruit physiological cracking.

Conclusion

By means of cluster analysis and on the grounds of 18 studied 
indicators the collection of determinant tomatoes was grouped into 5 
clusters having various genetic proximity. The groups included 
accessions with similar agricultural properties which represented 
valuable genetic resources upon selection of varieties having high 
biological potential. 

The performed classification will increase the objectiveness 
upon accession evaluation and the opportunity for variety selection 
usage for various production purposes, as well as their reproduction 
for long-term storage at the National Gene Bank at the IPGR – 
Sadovo and for exchange.The fourth cluster included 12 accessions (Figure 3) – these 

were Nos. 23, 31, 25, 30, 26, 28, 29, 24, 32, 33, 27 and 35. They were 
homogenous in relation to the following indicators: vitamin С content 
(24.3-25.4) and apple acid content /0.678-0.691/. This group References
included direct Bulgarian varieties such as Topaz, Iskar, Pioner, 
which were characterized by high biological indicators. 

Duran B and Odelle P, 1977. Cluster analysis. Moscow.The fifth cluster included 10 accessions (Figure 3) having 
Ganeva D, Ivanova I and Pevicharova G, 2006. Identification of F1 numbers 17, 19, 20, 13, 18, 15, 16, 14, 21 and 22. All of them were 
determinant tomato hybrids by means of cluster analysis. Collection 

Figure 1. Dendrogram of І and ІІ cluster
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Figure 3. Dendrogram of ІV and V cluster
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of reports “Ecological approaches to safe food production”, Plovdiv, Krasteva L, Neykov S and Velcheva N, 2009. Evaluation and 
205-210. management of genetic resources of the family Solanaceae. 
Krasteva L, 1995. Plant resources of determinant tomatoes and Collection of reports of AGROEKO 2009, Agrarian University, 
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