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ABSTRACT: In order to categorize 20 selected potato hybrids derived from crossing Savalan (as female parent) 

and Ceaser (as male parent) varieties according to the evaluated traits, an experiment in Agriculture and Natural 

Resources Research Station of Ardabil in agronomic year of 2012 in completely randomized block design with 

three replications was conducted. In analyzing to the factors, three factors with high Eigen values were selected, 

where they consisted 78.44 percent of the main data variance. Based on the analyzing to the factors results, most of 

traits have a high coefficient of the same behaviors and the results show that the number of selected factors was 

appropriate to our aim and the selected factors have been able to justify and interpret the traits changes properly. 

The first factor have been able to explain about 44.497 percent of the main variables and in this factor, number of 

tubers per plant, tuber weight per plant, tuber yield, marketable tuber yield, dry matter percent and plant height 

were taken large and positive coefficients. Therefore this factor could be named as yield factor. The second factor 

explained and justified about 17.139 percent of the variations of the main data. Traits including day number till 

tuberization were affecting this factor and it was labeled as phonological traits affecting factor. The third factor was 

named as stem affecting factor. Simply, these three factors set one special trait in front of the other evaluated traits. 
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INTRODUCTION 

 

 

 The potato belongs to solanum genus and solanaceae 

family. Agronomical potato is one of solanum tuberosum 

species and it is as Auto tetraploied with 2n=2x=48 

formula. This is the only tuber-bearing solanum species 

which is panting in outside of its native areas (Arzani, 

2008). Potato is the most important planting in order to 

produce food all around the world.  This product is 

planting in more than 160 countries in the world. It is one 

of the tuber products which is rich in carbohydrate and in 

the world is an important diet, and because of its high 

yield per hectare, it has attracted a lot of attention. So that 

in comparison with grains it produces the same amount of 

protein and nearly twice carbs per hectare. The tuber of 

this plant is economically valuable and is always utilized 

in animal or human food supply and starch production 

(Hosseinzadeh, 2001). The tuber yield is a complex trait 

that is influenced by many physiological and 

morphological processes and environmental conditions, 

the genetic structure of plants and their interactions affect 

the crop yield (Monneveux and Belhassen, 1996).  

 Yield components controlling genes may have strong 

linkage with each other or may be the result of Peliotropy 

of different genes. Consequently when choosing any of the 

components in a specific population, its positive and 

negative interactions can be seen on the other components 

(Kjear and Jensen, 1996). Analyzing to factors is one of 

the effective statistical methods in reducing the number of 

correlated variables to a few presumed main factors 

(Moghadam et al, 2008). This method was applied 

effectively to understand the relation between structure 

and function of components and morphological traits of 

crop plants (Toosi Mojarrad et al, 2005). The aim of this 
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work is to find the relation among various traits and tuber 

yield in order to utilize then in choosing and introducing 

varieties. 

 

MATERIALS AND METHODS 

 

 An experiment in Agriculture and Natural Resources 

Research Station of Ardabil in agronomic year of 2012 on 

20 selected potato hybrids derived from crossing Savalan 

(as female parent) and Ceaser (as male parent) in 

completely randomized block design with three 

replications was conducted. The characteristics of parents 

are given in Table 1. In this study traits included number 

of tubers per plant, tuber weight per plant, tuber yield, 

marketable tuber yield, dry matter percent, day number till 

tuberization, plant height, number of main stems per plant 

and main stem diameter were evaluated. Treatments were 

planted in 3 m long plots with 75 cm apart from each other 

in two rows and the distance between two bushes was 25 

cm. Fertilizers were applied based on soil tests as: to times 

phosphate Fertilizers (50 percent in planting and 50 

percent in tubers cearing period), three times nitrogen 

fertilizers (25% at planting, 50 percent at germinating and 

25 percent immediately after the emergence of tubers) and 

Potassium was applied one time (when  planting). In this 

research we have used SPSS software to conduct the 

methods of the analyzing to factors.

 
Table 1. Characteristics of studied cultivars 

cultivars ripening Flesh color Skin Color Flower Color Height Type of usage DM 

Ceaser Late-maturing White Yellow White Average Fresh Medium 

Savalan 
Medium-term 
Late-maturing 

Yellow Yellow Violet Tall cultivars Chips high 

 

RESULTS AND DISCUSSION 

 

 Considering the fact that the relations among traits are 

complicated, the final deduction cannot be made based on 

simple correlation analysis and it requires multivariate 

statistical methods to understand the relationships between 

traits much better. Among all, analyzing to factor is an 

effective statistical way in reducing the amount of data and 

draw conclusions from data that show high correlation 

between the original variables. The analysis on the 

measured traits was performed by main components 

method. Then the factor rotation was performed using 

Varimax method. As can be seen in Table 2, the factor 

analysis was done based on Eigen values greater than one, 

and taking into account four factors. These 3 factors 

generally explained and justified 78.44 percent of the dada 

variation in this scenario. It should be noted that the 

obtained KMO values and the meaningfulness of the 

Sphericity Bartlett test (Table 3) indicate adequate 

amounts of correlation between the variables for using 

analyzing to factor. The criterion of selecting these factors 

was the number of roots larger than 1 and since the 

number of basic variables used in analyzing to factor was 

9, according to the formula F> (P+1)/2 (In which P And F 

represent the number of variables and factors 

respectively), 3 factors for this experiment were 

appropriate according to the presented principles (Toosi 

Mojarrad, et al, 2005). The traits with a same mark in a 

subset of one factor, all are under the influence of an 

unknown factor with a same direction and in other words 

they affect that factor with unknown nature and with a 

same direction. Every factor has not an individual 

existence; however, it is the result of all traits and 

processes that affect that particular factor (Mansuri and 

Soltani Najafabadi, 2004).  

 The first factor which consists of the maximum size 

of the data variation (44.497%), included number of tubers 

per plant, tuber weight per plant, tuber yield, marketable 

tuber yield, dry matter percent and plant height were taken 

large and positive coefficients. Therefore this factor could 

be named as yield factor. The second factor explained and 

justified about 17.139 percent of the variations of the main 

data. Traits including day number till tuberization were 

affecting this factor and it was labeled as phonological 

traits affecting factor. The third factor was named as stem 

affecting factor. Simply, these three factors set one special 

trait in front of the other evaluated traits. 

 
Table 2.  KMO varieties and Sphericity Bartlett Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.596 

Bartlett's Test of Sphericity 

Approx. Chi-Square 174.912 

df 36 
Sig. 0.000 
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Table 3. Factor coefficient of investigated traits in 20 hybrids evaluation and the parent’s cultivars for three factors 

                     Special vectors of component 

 

traits 

1 2 3 Communalities 

Number of tubers per plant 0.763 0.159 -0.371 0.745 
tuber weight per plant 0.961 0.006 -0.067 0.927 
tuber yield 0.936 -0.017 -0.266 0.947 
marketable tuber yield 0.934 -0.018 -0.258 0.940 
dry matter percent -0.603 0.319 -0.072 0.470 
day number till tuberization -0.023 0.780 0.132 0.627 
plant height 0.818 0.068 0.408 0.841 
number of main stems per plant 0.295 -0.578 0.574 0.750 
main stem diameter 0.498 0.463 0.590 0.811 

Special amount 4.005 1.543 1.512  
Relative variance 44.497 17.139 16.802  
Cumulative variance 44.497 61.636 78.438  
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Figure 1. Distribution of investigated hybrids based on the two first and second factors 
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