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ABSTRACT: In order to classify tomato cultivars based on interested traits, an experiment was 
conducted on 13 genotypes in the form of randomized complete blocks (RCB) design, with three 
replications, in Karaj region during year 2012. Factor analysis led to selection of 4 factors with high 
Eigen values, which together accounted for 87.327% of initial data variance. Based on results from 
factor analysis, most of the traits had high communalities which indicates that right number of factors 
have been selected to optimally account for variation of the traits. First factor accounted for the highest 
proportion (39.619%) of data variation, wherein traits such as fruit length, fruit diameter, pith size and 
fruit number per vine had great coefficient. Therefore, this factor can be designated as the factor of yield 
components. Second factor accounted for 20.687% of the variations. Traits such as leaf width and leaflet 
size were effective on this factor; thus it can be designated to as factor effective on plant leaf. Third 
factor accounted for 14.022% of the variations. Traits such as length of internode and thickness of fruit 
wall were effective on this factor. Finally, fourth factor accounted for 12.998% of the variations, while 
traits such as leaf length and peduncle length were effective on this factor, thus it can be designated as 
height factor. Together, the four factors accounted for 87.327% of data variation. In general, these four 
factors evaluated one specific trait against the others.  
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INTRODUCTION 
 

 Tomato (Licopersicon esculentum) is currently considered as one of the most important crops in the country in 
terms of both planting area and economical importance. Factors such as vast domestic market as well as demands 
from neighboring countries have been playing a key role in increasing interest on tomato as a strategic crop which 
most recently have led to expansion of its planting area in various parts of the country (Mohsenifard et al., 2008). 
The origin of tomato is South America, where for the first time ever small fruits of tomato were cultivated and 
consumed as both food and medicine. Later, it was introduced to countries such as Peru, Holland and England, 
and is currently cultivated and consumed in all parts of the world. Various species of tomato are known while it is 
one of the most highly consumed vegetable in the globe (Bauchet & Causse, 2012). Grain yield is a very complex 
trait as influenced by numerous physiological as well as morphological processes; besides, the impact of 
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environmental conditions and genetic structure of the plant as well as their interactions on the yield of crops are 
well documented (Monneveux and Belhassen, 1996). There may be a strong affiliation among genes that control 
the yield components, or they may be influenced by pleiotropic effect of various genes. (Kjear and Jensen, 1996). 
Factor analysis is one the most effective statistical methods to reduce a great numbers of correlated variables into 
a few hypothetic main factors (Moghadam et al., 1994). It has been effectively used to understand the structure of 
as well as the relation between yield components and morphological traits of crops (Tousi Mojarad et al., 2005). 
The present study focuses on the relation of various traits with grain yield in order to use it to select and introduce 
cultivars.  
 

MATERIALS AND METHODS 
 

 The present experiment was conducted on 13 genotypes in the form of RCB design, with three replications, in 
Karaj region during year 2010. Names of the 13 genotypes have been listed in Table 1. Furthermore, traits such as 
internode length, leaf length, leaf width, leaflet size, peduncle length, fruit length, fruit diameter, pith size, thickness 
of fruit wall and fruit number per vine were evaluated during the study. Finally, factor analysis was conducted by 
using SPSS software.  

Table 1. genotypes used in the study 
Number Genotype Number Genotype 

1 TT14 8 TT9 
2 TT2 9 TT15 
3 TT26 10 DI 
4 TT8 11 TT28 
5 TT21 12 TV3 
6 TT22 13 TTZ 
7 TT13   

 
RESULTS AND DISCUSSION 

 

 As relations between the traits are very complex, the simple correlation coefficients may not, by itself, provide 

the ultimate judgment; thus for a deeper understanding on the relations between the traits, one must use 

multivariable statistical analysis methods. Moreover, factor analysis is one of the most effective statistical methods 

to screen the data in order to produce the highly correlated initial variables. Here, the factor analysis was 

conducted on the measured traits using main components method, before Varimax method was used for factor 

rotation. As it can be seen from Table 2, factor analysis was accomplished based on eigenvalues greater than one 

and on four factors. The four factors together accounted for up to 87.327% of the variations. Criterion by which the 

number of factors was selected was based on the number of roots greater than one, so as the number of primary 

variables used in factor analysis was 9, according to F < (P + 1) / 2 (where P and F represent number of variables 

and factors, respectively) the number of factors for this experiment was selected to be 4 (Tousi Mojarad et al., 

2005). Moreover, traits carrying the same sign, as classified under the single factor, are all affected in the same 

direction by an unknown factor; i.e. the factors with unknown nature affect those traits. The factors are not of 

individual natures; rather they are the resultant of some features and processes that affect those traits (Mansouri 

and Soltani Najafabadi, 2004).  

 In first factor that accounted for the highest (39.619%) data variation, traits such as fruit length, fruit diameter, 

pith size and fruit number per vine had higher coefficients. Thus, this can be designated as yield component. 

Second factor accounted for 20.687% of the variations. Traits such as leaf width and leaflet size were effective on 

this factor, so it can be designated as factor effective on plant leaf. Third factor accounted for 14.022% of the 

variations, while traits such as internode length and thickness of fruit wall were effective on this factor. Finally, as 

low as 12.998% of the variations were accounted for by fourth factor, which was affected by traits such as leaf 

length and peduncle length and consequently designated as factor of height. Mirmousavi et al. (2006) reported that 

based on the respective eigenvalues, four factors proved to be quantitatively enough for factor analysis, in which 

the four factors together accounted for 87.327% of overall data variations. 
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Table 2. factorial coefficients of study traits for evaluation of 13 tomato cultivars 
Factor 
Traits 

First Second Third Fourth Communalities 

Internode length 0.071 - 0.187 0.899 0.204 0.889 
Leaf length -0.277 0.155 0.169 0.697 0.615 
Leaf width -0.071 0.895 -0.247 0.023 0.868 
Leaflet size 0.0094 0.872 -0.0034 -0.048 0.673 
Peduncle length 0.357 -0.374 -0.075 0.742 0.823 
Fruit length 0.953 -0.083 -0.111 0.211 0.972 
Fruit diameter 0.960 -0.168 -0.128 -0.071 0.970 
Pith size 0.952 -0.018 0.156 -0.094 0.939 
Thickness of fruit wall 0.629 0.064 -0.665 0.309 0.938 
Fruit number per vine -0.785 -0.518 0.061 0.255 0.954 

Eigenvalue 3.962 2.069 1.402 1.3  
Individual variance 39.619 20.687 14.022 12.998  
Cumulative variance 39.619 60.306 74.329 87.327  
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Figure 1. distribution of study genotypes based on first two factors 

 

REFERENCES 
 
Mansouri S and Soltani Najaf Abadi M. 2004. Evaluation and systemic analysis of yield relationship between its components for breeding of 

sesame (Sesamum indicum L.) seed and Plant Journal. 20(2): 167-149. 
Monneveux P and Belhassen E. 1996. The diversity of drought adaptation in wide. Plant Growth Regulation, 20: 85-92. 
Kjear B and Jensen J. 1996. Quantitative trait loci for grain yield components in a cross between a six rowed and two rowed barley. Euphytica, 

90: 39-48. 
Tousi Mojarad M, Ghanadha M, Khodarahimi M and Shahabi S. 2005. Factor analysis for grain yield and other traits of wheat. Journal of 

Pazhohesh and Sazandegi. 67: 9-16.  
Mohseni Fard A, Farsi M, Nemati H and Malekzadeh Kh. 2008. Study on genetic variation of 16 tomato (Lycopersicon esculentum) lines using 

molecular marker SSR and its correlation with heterosis.  
Moghadam M, Seyed Abolghasem Mohammadi Sh and Aghaei Sarbozeh M. 1994. Introduction to multivariable statistical methods. Pishtaz-e 

Elm Publication.  
Mirmousavi SA, Zeinali Khangah H and Hosseinzadeh A. 2006. Study on genetic correlation of grain oil content with some of important 

quantitative and qualitative traits in colza through multivariable statistical analyses. Iranian Agricultural Sciences, 2006. 1-37.  
 


