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Abstract         Selection of parental forms is a basic condition that can ensure 
a successful of any breeding program. Using phenotypical similarity as an 
measure of diversity may offer information concerning the predicting some 
hybrid combinations which manifest a high intensity of heterosis. The 
objective of this study was to evaluate the phenotypic diversity of nine 
eggplant cultivars for six quantitative yield traits, and the posibilities of using 
this cultivars in eggplant breeding. Referring to variance analysis for studied 
quantitative traits in respective varieties, we observe that the highest and 
significant values of variance were recorded in case of fruit weight. The 
Baluroi cultivar is the highest phenotypically differentiated according to other 
studied cultivars. Crossing this phenotypical differentiated cultivars like: Lucia 
x Baluroi; Niculina x Baluroi; Pana corbului x Baluroi; Rona x Baluroi, allows 
the obtaining of eggplant hybrids with a gene combinations useful for different 
yield components. 
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A large number of cultivars of eggplant are 

known and characterized by variation in morphology 

(growth habit and plant vigour, hairiness and 

prickliness, fruit colour, size and shape), physiology 

(earliness of flowering, water need and uptake) and 

biochemical features such as bitterness of fruit [1]. 

Because of that eggplant possesses high genetic 

diversity and enormous biological diversity which 

justifies the attention it continues to enjoy from 

geneticists and plant breeders. 

Using phenotypical similarity as an measure 

of diversity may offer information concerning the 

predicting some hybrid combinations which manifest a 

high intensity of heterosis [2]. Phenotypic diversity of 

parental forms necessary to obtain high levels of 

heterosis may be due to phytogenetic genealogy of 

cultivars and as a result of breeding process. The study 

of diversity within and among populations for each 

cultivar as well as their genetic relationships. will be 

relevant for designing conservation strategies and can 

be useful in assessing the potential value of these for 

eggplant breeding [5].  

The objective of this study was to evaluate the 

phenotypic diversity of nine eggplant cultivars for six 

quantitative yield traits, and the posibilities of using 

this cultivars in eggplant breeding. 

 

Material and Method 

 
The studied biological material was composed by six 

cultivars(Lucia, Niculina, Pana corbului, Lucia- 

Romania; Black beauty, Long purple, Baluroi-USA; 

Violetta lunga-Italy; Lila bika-Hungary) genetically 

and ecologically differentiated. The experimental 

design was a randomized complete block (RCB) with 

nine cultivars in three replications. From each plot 30 

plants were evaluated for the following yield traits: 

plant height (PH); branchlets number (BR); fruit length 

(FL); fruit diameter (FD); fruit weight (FW); fruit 

number/plant (FN). The data were analyzed by 

similarity coefficients, UPGMA cluster analysis [4], 

principal components, ANOVA [3]. The distance 

matrix was used for cluster analysis using the 

unweighted pair-group method with arithmetic 

averages (UPGMA), with the Neighbor program of the 

Phylip package, version 3.5c. 

 

Results and Discussions 

 
According to the data presented in table 1 we observe 

that concerning the six quantitative traits, the highest 

phonotypical similarity is present between cultivars: 

Niculina-Rona (98,66%); Lucia-Pana corbului 

(95.27%); Pana corbului-Rona (94,26%); Violetta 

lunga-Long purple (90.19 %). Therefore., it is less 

likely that hybrids obtained by combining these 

cultivars to manifest high levels of heterosis for 

analyzed yield traits. A high level of phenotypic 

differentiation was observed between cultivars: Lucia – 

Baluroi (41,17 %); Niculina- Baluroi (47,63 %); Pana 

corbului- Baluroi (50,03%); Rona – Baluroi (50,76 %). 

Crossing this phenotypical differentiated cultivars 
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allows the obtaining of hybrids with a gene 

combinations useful for different yield components. 

Having in mind the nine cultivars involved in the study 

we observe that cultivar Baluroi, manifests a high 

average phenotypic differentiation (approximately 50 

%), in comparison to the other cultivars. 

 

Table 1 

Similarity coefficients between eggplant cultivars  related to analysed quantitative traits   

No. Cultivars 1 2 3 4 5 6 7 8 9 

1 Violetta 

lunga 
1.0000 0.9019 0.8721 0.8058 0.7805 0.7761 0.8346 0.8241 0.5228 

2 Long purple 0.9019 1.0000 0.8103 0.7635 0.6897 0.7137 0.5923 0.8349 0.5459 

3 Lucia 0.8721 0.8103 1.0000 0.8476 0.9527 0.8753 0.7954 0.8638 0.4117 

4 Niculina 0.8058 0.7635 0.8476 1.0000 0.8934 0.9866 0.8311 0.6394 0.4763 

5 Pana 

Corbului 
0.7805 0.6897 0.9527 0.8934 1.0000 0.9426 0.8620 0.7636 0.5003 

6 Rona 0.7761 0.7137 0.8753 0.9866 0.9426 1.0000 0.8578 0.6727 0.5076 

7 Lila bika 0.8346 0.5923 0.7954 0.8311 0.8620 0.8578 1.0000 0.6362 0.5734 

8 Black 

beauty 
0.8241 0.8349 0.8638 0.6394 0.7636 0.6727 0.6362 1.0000 0.6171 

9 Baluroi 0.5228 0.5459 0.4117 0.4763 0.5003 0.5076 0.5734 0.6171 1.0000 
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Fig. 1. UPGMA clustering of  eggplant cultivars according with the quantitative yield traits 

 

Having in mind the phenotypic similarity 

among the nine cultivars, we made a dendrogram by 

the cluster method, which presents 2 main clusters. 

First group is composed of cultivars Violetta lunga and 

Long purple which manifest a reduced phenotypic 

differentiation of approximately 10 %. The cultivar 

Black beauty  present a similarity of 82 %, in 

comparison with the two cultivars of the first group. In 

the second cluster are included cultivars Lucia and 

Pana corbului with a phenotypic similarity of 95 %, 

respectively a differentiation of approximately 

respectiv 10 % from cultivars Niculina and Rona, wich 

are very similar (97%). The cultivar Lila bika manifest 

a differentiation of 16% according to the other four 

cultivars from this cluster, and a 26% differentiation to 

the cultivars from the first cluster. The Baluroi cultivar 

is the highest phenotypically differentiated according 

to other studied cultivars. 
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Fig. 2. Biplot graphic of first two principale components for the studied eggplant cultivars and traits 

 

The biplot graphic based on first two main 

components explain 99,675 % from the six traits 

variability. Also, it indicates that the cultivar Baluroi 

presents high values of all traits except the fruit 

number/plant. The Lila bika and Pana corbului 

cultivars are valuable regarding fruit number/plant, 

branchlets number and plant height. In the case of 

Black beauty and Long purple cultivars we recorded 

high values of fruit length and fruit diameter.

 

Table 2. 

Variance analysis for the cultivars with reference to studied quantitative traits 

No. Cultivars Between gropus Within gropus F Test 

  SS DF SS DF  

1 Violetta lunga 32757.18 1 2774.50 4 47.23** 

2 Long purple 34583.51 1 2782.95 4 49.71** 

3 Lucia 24835.99 1 3772.15 4 26.34** 

4 Niculina 30230.45 1 3164.87 4 38.21** 

5 Pana Corbului 28760.60 1 4489.42 4 25.63** 

6 Rona 29463.36 1 3622.56 4 32.53** 

7 Lila bika 32157.23 1 3956.44 4 32.51** 

8 Black beauty 32323.76 1 3603.85 4 35.88** 

9 Baluroi 64022.11 1 4991.84 4 51.30** 

Table 3. 

 Variance analysis for the quantitative traits studied in eggplant cultivars 

No. Traits Between gropus Within gropus F Test 

  SS DF SS DF  

1 Plant height 176.72 1 229.60 7 5.39 

2 Branchlets 

number 
0.13 1 0.35 7 2.46 

3 Fruit lenght 11.17 1 23.93 7 3.27 

4 Fruit diameter 8.12 1 19.27 7 2.95 

5 Fruit weight 7152.08 1 600.00 7 83.44** 

6 Fruit number 0.50 1 3.02 7 1.16 
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According to the result presented in table 2, 

we observe that cultivars Baluroi and Long purple 

generate the highest differences between studied traits, 

having high contributions for total variability. The 

lowest variability was recorded in case of cultivars 

Lucia and Pana corbului. Also, it see that the highest 

intrapopulational variability for the six characters was 

registered at Baluroi, Pana corbului and Lila bika. 

Meanwhile, the varieties Violetta lunga and Lonfg 

purple show a high uniformity for the studied 

quantitative traits. 

Referring to variance analysis for studied 

quantitative traits in respective varieties (table 3), we 

observe that the highest and significant values of 

variance were recorded in case of fruit weight. Also, it 

is possible to possible to identify valuable genes 

combinations for this trait in the segregating 

generations. The lowest variability among cultivars 

was observed for fruit and branchlets number, whose 

improvement is difficult through this set of cultivars.  

 

 

Conclusions 
 

1. The eggplant cultivars differed significantly in 

several parameters measured, because they come from 

some distinct genetic and morphological backgrounds. 

2. The UPGMA clustering groups studied cultivars in 

two main clusters with a average phenotypic diversity 

of 25 %. 

3. The results of this study suggest that some cultivars 

represent a valuable material for different yield traits, 

that could be successively used for further breeding 

program include diallel crossing methods, as a good 

base for development of new varieties. 

4. Crossing this phenotypical differentiated cultivars 

like: Lucia x Baluroi; Niculina x Baluroi; Pana 

corbului x Baluroi; Rona x Baluroi, allows the 

obtaining of eggplant hybrids with a gene 

combinations useful for different yield components. 
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