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ABSTRACT: For the aim of categorizing barley promising lines and variations based on the 
experimental traits, in crop year of 2012 in Ardebil region 20 barley promising lines and variations were 
experimented on complete randomized block design with 3 replications. In factor analysis, 3 factors of 
high eigenvalue were selected which contained 78.261 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 (33.682%) 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 20.420 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 18.159 percent 
of the variations. As a whole these three factors evaluate a particular trait against other traits. 
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INTRODUCTION 
 

 Barley the same as wheat is one of the most significant plants of cereal species (Gramineae) a plant of 
Hordeum and Sativum or Vulgare species (Khodabande, 2005). Barley can be cultivated in many parts of the world 
due to tolerance to non- environmental issues and the need of little moisture and adaptation to crop field. Barley 
has a short growth growing period, so it grows in the northern hemisphere and in highlands where ice period is 
short. It is also cultivated in tropical areas and in highlands with altitudes of 3500 m. Barley needs a minimum rain 
of 200 – 250 mm during plant growth period. The minimum germination temperature and barley’s growth is 2 

0
C, 

desirable temperature is 15 – 20 
0
C and the maximum temperature is 40 

0
C. Barley production in Iran in year 2008 

was 5.1 million tons which has declined to less than 4 million tons in year 2009 owing to drought. Iran’s import rate 
increased from 0.92 million tons in year 2008 to more than 1.3 million tons in year 2009. In addition, barley 
consumption in Iran rose from 3.8 million tons in year 2008 to 4.5 million tons in year 2009. Iran’s barley supply in 
year 2008 was announced 0.6 million tons (FAO, 2009). As a result, breeding for drought tolerance contains the 
identification and transfer of physiologic traits controlling genes involved in drought tolerance and therefor it 
indirectly leads to yield increase and suitable agronomic varieties. 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 



Intl J Farm & Alli Sci. Vol., 2 (17): 618-620, 2013 

 

619 
 

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 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 
 

 This experiment was performed in crop year of 2012 in Ardabil region 20 barley promising lines and variations 
were experimented on complete randomized block design with 3 replications. The list of 20 barley promising lines 
was provided from Agriculture and Natural Resources Research Centre of Ardabil which is given in table 1. In this 
research, traits of plant height, spike’s length, number of grains per spike, 1000 grains weight, days to ear, days to 
physiologic maturity and seed yield were evaluated. All of the samplings were carried out from middle rows and 
competing plants. Each line in every plot was considered in 6 rows and the space of plot was estimated 6 m and 
the distance between lines was 20 cm and seed density was 320 seeds in square meter. After the elimination of 
marginal effect, eventually harvest was done in 6 square meters for seed yield identification. During plant’s growth 
season, traits like plant tillering date, days to heading and maturity and reaction to disease of Pyrenophora 
graminea and powdery mildew were recorded. Finally the total number of tillers, number of fertile tiller, plant height, 
peduncle length, number of spikes either grain weight per spike or grain per spike in every line were measured 
through random sampling from (10 plants) experimental plots. In this research we have used SPSS software to 
conduct the methods of the analyzing to factors. 
 

Table1. Under study wheat genotypes 
Genotype Number Genotype Number 

Alpha/Durra//CWB117-77-9-
7/4/Roho//Alger/Ceres362-1-1/3/Alpha/Durra 

11 Bahman - Check 1 

Sls/Bda//Sararood-1 12 Pamir-010/Bulbul 2 

Baluchistan/Cougbar//Kozir 13 Astrix(C)/3/Mal/OWB753328-5H'F1//Perga/Boyer/4/L.527 3 
Comp79ARD 14 Robur/80-5151//CWB117-5-9-5 4 
Pamir-168 15 Pamir-013/Sonata 5 
Beecher  SEL//Kroon/Kavir 16 Mal1-4-3094-2//Alpha/Cum/3/Victoria/...ICB01-1368-0AP 6 
Torsh/Lgia 17 Cyclon/3/Walfajre/EBC(a)//Beecher.Sel 7 
Michailo/K-096M3) 18 Narcis//K-281/Skorohod 8 
Michailo/Dobrinya) 19 Quina/Tropi 9 
Alpha/Durra//CWB117-77-9-
7/4/Roho//Alger/Ceres362-1-1/3/Alpha/Durra 

20 Oykor/Dobrinya 10 

 
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 3, 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 78.261 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 (Table2) 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 (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).  
 In the first factor which contains the most proportion of the data variations (%33.682) 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 20.420 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 
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plant height factor. Furthermore the third factor justified 18.159 percent of the variations. Sio-se 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. 
Walton (2003) used from factor analysis to identify growth and morphological traits relevant to yield in spring wheat 
and they introduced four factors which include yield components, morphological traits, spike length and number of 
grain per plant, as well as relation of large grains and grain filling duration with high yield. Tousi 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 2.  KMO varieties and Sphericity Bartlett Test 

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

Bartlett's Test of Sphericity 

Approx. Chi-Square 54.593 

df 21 

Sig. 0.000 

 
Table 3. Factor analysis by principal components using varimax rotation 

                     Special vectors of component 
 
traits 

1 2 3 Communalities 

Plant height 0.501 0.653 0.079 0.684 
Spike length 0.08 0.91 -0.167 0.864 
Seed number per spike 0.43 -0.709 -0.375 0.828 
1000 Seed weight 0.816 0.239 0.293 0.809 
days to ear -0.613 -0.207 0.706 0.918 
days to physiologic maturity -0.627 0.384 -0.382 0.687 
Grain yield 0.726 -0.254 0.316 0.688 

Special amount 2.38 1.849 1.271  
Relative variance 23.682 26.420 18.159  
Cumulative variance 23.682 60.102 78.261  

 

 
Figure 1. The distribution of analyzed genotypes based on two factors, first and second 
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