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ABSTRACT: Grain used as food by humans long ago and today, a variety of grain products is prepared. 
This study was conducted in a randomized complete block design (CRD) with three replications at the 
Agricultural Laboratory of Islamic Azad University of Ardabil. For grouping the genotypes, clustering 
analysis by Ward's method using Euclidean distance based on the average standard, 6 evaluated 
attributes were done in the laboratory and 39 lines with cutting in Euclidean distance underwent in five 
groups. Diagnosis function analysis also confirmed this grouping. In analysis of variance between groups 
in terms of all traits, results showed the most significant differences between the groups at 1% level that 
confirmed grouping. The second group were consists of Radical and Tokak control cultivars and lines 2, 
3, 10, 12, 14, 29, 32, 33 and 34 which had more value and were in the first grade in terms of the 
characteristics such as the coefficient of velocity of germination (CVG) and germination rate (RS) and 
had lowest value and were in the end grade in terms of the characteristics such as the Mean Time 
Germination (MTG). The results showed that the results showed that the was fourth group with lines 1, 
7, 8, 9, 18, 19, 20, 24, 25, 26, 28, 30 and 31 among the four groups as a superior group, because 
whatever coefficient of velocity of germination (CVG) and germination rate (RS)  is low is better. 
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INTRODUCTION 

 
 Grain used as food by humans long ago and today, a variety of grain products is prepared (Salamini et al, 
2002). Barley is one of the most important grains and essential resources for provide animal food and human in the 
world. They are growing in areas where other crops not grow well due to low rainfall, soil salinity, high height and 
heat and cold. Almost a third of the world's total land 85 percent of land in Iran located in the dry zone (Badripour; 
2004). One of the developing countries debilitating is proper nutrition and population increase which it makes clear 
the need to develop strategies for dealing with each other in order to solve the problem. Barley is as most likely 
source for providing the effect food in human health among other cereals. So by the more production and more 
cheap entities associated with meat production was made possible and barley grain can have a significant role as 
feed infrastructure in industry livestock. It is considered the world's major crops, especially wheat, rice, barley and 
maize remains either directly or indirectly as a staple food of the people. The global production plants until the 
1960s has been by increasing the acreage, repeated frequently and replace with other plants. But in the last 50 
years the main reason of increasing the food production per person, has been high yield of the crops. Since this 
situation is likely to remain that way in the future, Basics improves the yield would be the priority feed (Rahimian et 
al, 1998). Barley cropping is for grain production and it used to be feed humans and animals, in addition, barley 
malt produced in the industry and is used in pastry (Khodabandeh, 2003). The most basic way to increase 
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economic efficiency of barley agriculture is using compatible varieties, resistant and high yielding is proportional to 
the area. In this regard, it is noteworthy that the study and evaluation of data consistency in different environments 
and conditions has a special place in plant breeding (Rahimian et al, 1998). Nickhah (2002) with studding the 
qualitative and quantitative traits of barley varieties and promising lines in testing of steady performance 
comparison of temperate zone and analysis of variance showed that the interaction between genotype and 
environment was significant and revealed superior numbers and lines  based on the performance. 
 The main objective to the following research is to grouping of lines and different cultivars of barley in terms of 
studied traits in laboratory condition 
 

MATERIALS AND METHODS 
 

 This study was designed at the Agricultural Laboratory of Islamic Azad University of Ardabil in 2011-2012 crop 
years. In this experiment, 34 barley lines received from the International Research Institute of ICARDA and 
varieties of Bulbul, Sadik-02, Radical, Tokak and Makooei were investigated as control. Pedigree of tested lines is 
included in Table 1. This study was conducted in a randomized complete block design (CRD) with three 
replications. First, seeds were disinfected in a solution of sodium hypochlorite 15% for 30 seconds. After placing 
the seeds in Petri (25 seeds per Petri) distilled water (6 mm in each Petri) was poured into the Petri and was 
prevented tangible changes in water potential until the end of the experiment. To prevent Bunt and disinfection of 
the all seeds, fungicide Karbuksyn Tyram ratio 2 in a thousand was added and mixed to distilled water. In these 
experiments, some important features, such as indicators of seed germination were measured. Then ensuring the 
normal distribution of data, for data analysis with statistical methods such as cluster analysis (cluster) was 
performed by ward procedure. Computer software MSTAT-C, Minitab-16 was used for statistical computing. 
 

RESULTS AND DISCUSSION 
 

 For grouping the genotypes, clustering analysis by Ward's method using Euclidean distance based on the 
average standard, 6 evaluated attributes were done in the laboratory and 39 lines and cultivars with cutting in 
Euclidean distance underwent in four groups (Figure 1). Diagnosis function analysis also confirmed this grouping 
(Table 2). In analysis of variance between groups in terms of all traits, results showed the most significant 
differences between the groups at 1% level (Table 3) that confirmed grouping. To distinguish the characteristics of 
the groups in terms of studied traits, the mean of each cluster and the total mean for each trait were calculated 
(Table 3) and characteristics of each cluster are as follows: 
 The first group were consists of Makooei and Bulbul control cultivars and lines 11, 16, 21, 22 and 27 which 
were allocated lowest values in terms of germination rate index (GRI), final germination percent (FGP) and mean 
daily germination (MDG). 
 The second group were consists of Radical and Tokak control cultivars and lines 2, 3, 10, 12, 14, 29, 32, 33 
and 34 which had more value and were in the first grade in terms of the characteristics such as the coefficient of 
velocity of germination (CVG) and germination rate (RS) and had lowest value and were in the end grade in terms 
of the characteristics such as the Mean Time Germination (MTG). 
 The third group were consists Sadik-02 cultivar and lines 5, 6, 13, 14, 15, 17 and 23 which had more value and 
underwent in the first grade in terms of the characteristics such as germination rate index (GRI), final germination 
percent (FGP) and mean daily germination (MDG). 
 The fourth group were consists of lines 1, 7, 8, 9, 18, 19, 20, 24, 25, 26, 28, 30 and 31 which had the highest 
value in terms of the Mean Time Germination (MTG) and the lowest value in terms of the coefficient of velocity of 
germination (CVG) and germination rate (RS) and underwent in the first grade. Whatever coefficient of velocity of 
germination (CVG) and germination rate (RS) is low is better. 
So it can be introduced, the fourth group with 1, 7, 8, 9, 18, 19, 20, 24, 25, 26, 28, 30 and 31 among the four 
groups as a superior group.  
 Jafari and et al (2013) in their study for grouping 58 studied lines and cultivars used the cluster analysis and 
classified the lines and cultivars under review into 5 distinct clusters. 
Arzani (2002) in their study for grouping 450 studied genotypes used the cluster analysis and classified the 
collection of germplasm under review into 17 distinct clusters. 
 Van Bunynjan and Bush (1997)  in assessment of genetic diversity among the 270 varieties of spring wheat in 
North America related to three regions of America, Canada and Mexico had used cluster analysis  and they could 
to obtain 20 major groups, each consisting of four or more digits and 6 small groups, each consisted of two digits. 
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Table 1. Pedigree and characteristics of 39 barley lines and cultivars 
No SOURCE11 SN11 ORIGIN FAO_Status SCTH11 RTTH11 

Bulbul CHECK11 25 TURKEY U W 2 
Radical CHECK11 24 RUSSIA U W 6 
Makooei National_Check - - - - 6 
Tokak CHECK11 23 TURKEY U W 2 
Sadik-02 CHECK11 43 ICARDA U W 2 
L1 IBON12_W_INC11 3 ICARDA U W 2 
L2 IBON12_W_INC11 7 ICARDA U W 2 
L3 IBON12_W_INC11 13 ICARDA U W 2 
L4 IBON12_W_INC11 18 ICARDA U W 2 
L5 IBON12_W_INC11 21 ICARDA U W 2 
L6 IBON12_W_INC11 24 ICARDA U W 2 
L7 IBON12_W_INC11 30 ICARDA U W 2 
L8 IBON12_W_INC11 33 ICARDA U W 2 
L9 IBON12_W_INC11 41 ICARDA U W 2 
L10 IBON12_W_INC11 51 ICARDA U W 2 
L11 IBON12_W_INC11 54 ICARDA U W 2 
L12 IBON12_W_INC11 61 ICARDA U W 2 
L13 IBON12_W_INC11 67 ICARDA U W 2 
L14 IBON12_W_INC11 68 ICARDA U W 2 
L15 IBON12_W_INC11 77 ICARDA U W 2 
L16 IBON12_W_INC11 93 ICARDA U W 2 
L17 IBON12_W_INC11 98 ICARDA U W 2 
L18 IBON12_W_INC11 107 ICARDA U W 2 
L19 IBON12_W_INC11 113 ICARDA U W 2 
L20 IBON12_W_INC11 120 ICARDA U W 2 
L21 IBON12_W_INC11 122 ICARDA U W 2 
L22 IBON12_W_INC11 132 ICARDA U W 2 
L23 IBON12_W_INC11 135 ICARDA U W 2 
L24 IBON12_W_INC11 139 ICARDA U W 2 
L25 IBON12_W_INC11 146 ICARDA U W 2 
L26 IBON12_W_INC11 150 ICARDA U W 2 
L27 IBON12_W_INC11 159 ICARDA U W 2 
L28 IBON12_W_INC11 162 ICARDA U W 2 
L29 IBON12_W_INC11 163 ICARDA U W 2 
L30 IBON12_W_INC11 170 ICARDA U W 2 
L31 IBON12_W_INC11 171 ICARDA U W 2 
L32 IBON12_W_INC11 175 ICARDA U W 2 
L33 IBON12_W_INC11 176 ICARDA U W 2 
L34 IBON12_W_INC11 180 ICARDA U W 2 

 

Table 2. Canonical diagnosis function analysis 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 

1 through 4 0.011 147.964 24 0.000 

2 through 4 0.129 66.565 15 0.000 

 

Table 3. Mean, total mean deviation in cluster analysis for study traits in laboratory condition 
Coefficient of 
Velocity of 
Germination 
(CVG) 

Germination 
Rate Index 
(GRI) 

Final 
Germination 
Percent (FGP) 

Mean Time 
Germination 
(MTG) 

Germination 
Rate (RS) 

Mean Daily 
Germination 
(MDG) 

Statistical 
parameters 

Cluster 

13.62 4.69 56.08 7.37 0.136 5.60 x  
Group 1 

- 0.22 - 1.36 - 17.16 0.11 - 0.002 - 1.75 
..xxh   

14.93 6.29 67.45 6.71 0.149 6.75 x  
Group 2 

1.09 2.16 - 5.78 - 0.55 0.010 - 0.60 
..xxh   

13.52 7.75 95.63 7.41 0.135 9.70 x  
Group 3 

0.30 2.21 22.03 - 0.17 0.003 2.34 
..xxh   

13.22 5.54 73.59 7.58 0.132 7.36 x  
Group 4 

- 0.61 - 0.51 0.35 0.32 - 0.006 0.008 
..xxh   

13.84 6.05 73.24 7.26 0.138 7.35 Total mean 
 

** ** ** ** ** ** F 
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Figure 1. Dendrogram form cluster analysis by the minimum variance of ward method of 39 barley line and cultivar on the basis 

of study traits in laboratory condition 

 
CONCLUSION 

 
 The results showed that the was fourth group with lines 1, 7, 8, 9, 18, 19, 20, 24, 25, 26, 28, 30 and 31 among 
the four groups as a superior group, because whatever coefficient of velocity of germination (CVG) and germination 
rate (RS)  is low is better. 
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