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ABSTRACT 

In order to study 10 genotypes of bread wheat based on yield and some agronomic traits, we conducted an 
experiment in the in Ardabil in random blocks design with three replication a year in 2014. The results 
showed that the number of selected components is appropriate and these components could justify the 
trait changes ideally. In factor analysis, 3 factors of high Eigen value were selected which contained 
88.261 percent of data’s first variance. According to results of factor analysis, similarity coefficients of 
most traits are high and these results indicate that the number of selected factors was suitable and the 
chosen factors could justify trait variations in a desirable way. In the first factor which includes the most 
range of data change (% 43.7) traits of 1000 seeds, days to physiological maturity and seed yield were 
consisted of high positive and negative coefficients. Therefore this factor can be recognized as a yield 
factor. The second factor justified 28.45 percent of the variations. Traits of plant height, spike length and 
number of grains per spike were influential on this factor and this factor can be titled plant height factor. 
Furthermore the third factor justified 16.13 percent of the variations. As a whole these three factors 
evaluate a particular trait against other traits. 
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INTRODUCTION 

Wheat is the first cereal and the main crop in the world and is the most widely cultivated crop in the 
world. The main crop species of wheat are: bread wheat (Triticum aestivum L) and Durum wheat 
(Triticum turgidum L.). Wheat, as the most important crop, is mainly used as bread which its quality is 
important in terms of flavor, taste, long- term maintenance and waste reduction (Bushuk and Scanlon, 
1998). Principal component analysis is an effective statistical method in the reduction of data volume and 
data results show a high correlation between the original variables (Moqaddam et al., 1995). This method 
was efficiently applied for understanding the relationship and structure of yield components and 
morphological traits of crops (Sorkhiullah et al., 1993). Gupta et al., (1999) measured 17 traits of 40 lines 
of advanced generations of wheat with11 control group in random block design. Factors analysis reduced 
15 traits related with yield and seed quality into 5 major factors, spike characteristics, seed properties and 
protein quality and tiller. Also another report measuring 7 agronomic and physiologic characteristics in 4 
groups of Durum wheat we got two major components which generally justified 64% changes (Pecetti 
and Annicchiarico, 1998). Leilah and AL-khateebs (2005) found three hidden factors when studying 
factors affecting on wheat grain in draught stress which justified 74.4% of total diversity. The first factor 
includes spike quantity per square meter, weight of 100 seeds, seed number per spike and biologic yield 
witch explained 26.6% of data variation. Second factor includes plant height, spike length and seed 
number per spike which explained 25.9% variation. Third factor included spike diameter and harvest 
index which has 19.8% changes. The results from reviewing factor coefficient show the importance of 
peduncle length, peduncle extrusion length, height and earliness traits (day number to spike heading and 
number of days to maturity) in choosing desired genotypes for draught stress. A research on 36 bread 
wheat winter genotypes for morphologic traits reported that according to principal components analysis, 
number of 5 components justified 97% change (Khodadadi et al., 2011).  
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This study aims at applying statistical components analysis method at resulted data to study complex 
structure of traits and determine relative importance of studied traits in relative with yield, to use it in 
breeding programs in the future to raise yield promotion per area unit.  

 

MATERIALS AND METHODS 
We received 10 seed varieties and promising lines of bread wheat from research center for Agriculture 
and Natural resources of Ardabil in crop year of 2013-2014 in random block designs with three 
replications and planted in station of Agriculture Research and Natural Resources of Ardabil. The plant 
was done in second half of Mehr and each plot consisted of 6 rows with 2.5 meters plant, the space of 
plant rows was 20 m and the planting density of 300 plants was square meter. We used SPSS software in 
this research for components analysis.  
 

RESULTS AND DISCUSSION 
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 88.261 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 1) 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 7, 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 (Mojarrad, et al., 2005). In the first 
factor which contains the most proportion of the data variations (% 43.7) traits of 1000 seeds, days to 
physiological maturity and seed yield were consisted of high positive and negative coefficients. Therefore 
this factor can be recognized as a yield factor. The second factor justified 28.45 percent of the variations. 
Traits of plant height, spike length and number of grains per spike were influential on this factor and this 
factor can be titled plant height factor. Furthermore the third factor justified 16.13 percent of the 
variations. Mardeh et al., (2006) called tall varieties as an optimal trait under drought condition. In forth 
factor, the most factor coefficients related to the number of fertile tiller, spike length and peduncle length 
and it can be called as plant growth factor. Mojarad et al., (2005) introduced five factors by 
complementation of factor analysis via principal components analysis which they justified 67.7 percent of 
data variations as a whole. 
 

Table 1:  KMO varieties and Sphericity Bartlett Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.591 

Bart lett's Test of Sphericity  

Approx. Chi-Square 66.593 

df 22 

Sig. 0.000 

 

Table 2: Factor analysis by principal components using varimax rotation  
 Special vectors of component 

 

traits 

1 2 3 Communalities 

Plant height 0.56 0.752 0.12 0.777 

Spike length 0.12 0.98 -0.2 0.785 

Seed number per spike  0.46 -0.78 -0.358 0.856 

1000 Seed weight 0.921 0.26 0.325 0.825 

days to ear -0.721 -0.25 0.858 0.925 

days to physiologic maturity -0.628 0.45 -0.22 0.754 

Grain yield 0.888 -0.5 0.42 0.725 

Special amount 2.44 1.25 1.02  

Relative variance 43.7 28.45 16.13  

Cumulat ive variance  43.7 72.15 88.261  
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