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ABSTRACT 
 

In order to determine the growing characteristics and detecting the morphological bases of yield difference, study of 
relations between different traits with each other and with grain yield, determining the most important effective traits on 
yield in genotypes of seed corn and classification of them had been done on the basis of morphological traits. For this 
purpose an experiment carried out from parsabad moghan in Molakandy villages in 2012. In this experiment, 12 genotypes 
of seed corn with using a complete randomized block designed in three replications. 15 characteristics such as yield and 
components of yield were measured and analyzed. A lot of meaning full differences in many characteristics were observed 
between genotypes. Classifying the genotypes was done by WARD  method model and the studied genotypes were put in 
two class in wich the genotypes 6(AS55), 11(KSC500), 7(AS54) and 12 (KSC400) were put in the superior class.  
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1. INTRODUCTION 
 

World accelerating population growth has caused some concerns in supplying food, in recent years, conveying that 
food production should progressively increase to prevent scarcity. Agricultural plants performance enhancement is one of 
the principal objectives of today’s global community for  corresponding to the world population growth FAO[2]. Based on 
the statistics from the Ministry of Agricultural Jihad, maize acreage in Iran has increased from 60.000 hectares to almost 
243000 hectares, and its yields has swelled from 4100 to 7441 Kgs/Hecs, over the past two decades  Saeidi, [6]. Raising 
agricultural production is possible through increasing acreage and yield per unit area. However, the fastest and most 
reasonable way is increasing the yield per unit area, as increasing acreage is not much possible due to arable land limitation. 
Since the basis of every modification program in production of high yielding varieties is having deep knowledge of plant 
materials and existing genetic diversity, thus, employing different methods, especially those that allow accurate assessment 
in different stages of development and growth, particularly in the early phases, and those that offer potential to accurate 
identification of genotypes, is considerably significant. The purpose of principal component analysis is data reduction. In 
the principal component analysis stage, the relationship between a large number of variables is expressed through some 
independent variables, and the role of every trait in the existing variation is determined. In addition, principal component 
analysis is used for classifying the lines and is, indeed, cluster analysis supplement  Moghaddam[5]. 

 
 2. LITERATURE REVIEW AND RESEARCH HYPOTHESIS  

 
2.1 Conceptual Background 

Galarreta and Alvarez [3] in a study collected and clustered one hundred landraces of maize from Northern Spain on 
the basis of twenty-two morphological traits, and seventeen ecological variables associated with the collection site. In this 
study, high heritability of ear and maize height, maize nodes number, maize length, maize diameter, row kernels number, 
and cob weight was reported. They used cluster analysis to classify these varieties into seven different groups. The results, 
using detection function analysis, showed that leaf area, cob proportion, tassel ramifications number, row kernels number, 
ear height, cob weight, and maize length are of the most important traits in clustering these germplasms. Liauradó and 
González [4] in a study of 23 morphological traits, using three principal components that accounted for 64.5% of the total 
variations, classified 83 Spain open-pollinated maize varieties into four distinct groups, in a way that the first, second, and 
third components explained in turn earliness and grain size, maize diameter and tassel traits, and finally shape of the grain 
and shape and length of the maize. Chogan et al. [1] in a principal component analysis, using the studied maize traits, 
showed that seven principal components had eigenvalues higher than one that justified 83.25% of the total variations. In 
addition, they demonstrated the significance of maize diameter and maize/ear height ratio with respect to the first and fourth 
components, respectively. The purpose of this study is to use factor and cluster analyses to identify the significance of 
studied traits associated with grain performance.  
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3.  METHODOLOGY 
 

This experiment was conducted on May, 2012, in Mollakandi village located at 10 km from Pars Abad Meghan. Dry 
planting of the seeds was done on May 23, 2012, then, the whole field was irrigated. In order to assess and group 12 mid-
maturity grain maize hybrids (TOUNO, ELDORA, TRIUMFO, MACARI, CHILAN, AS 55, AS 54, AS 63, AS 51, 
Maxima, SC500, SC400) with respect to agronomic traits, an experiment was repeated three times using the randomized 
complete block design [RCBD]. Each experimental plot included four 6.48 meter lines spaced 75 cm apart. Each genotype 
was planted by hand at 36 hills 18 cm apart. Concerning lines spacing and single-plant hills, planting density of 75000 per 
ha was selected. The selected experimental field was deeply plowed in mid-June, and complementary activities including 
discing, leveling, and furrowing were carried out prior to planting. Dry planting was done on June 23, 2012, and then the 
whole field was irrigated. To ensure sprouting of the seeds against damages by crows, European mole crickets, and soil 
pests, two seeds were planted per plant hill. At the 5 to 6-leaf stage, just one plant was kept per plant hill. Fertilizer 
consumption was based on the site’s soil test and agrological recommendations. In that regard, all of the phosphate and one-
third of the nitrogen fertilizers were used prior to the planting, and the rest of the nitrogen fertilizer was consumed for top-
dressing in two stages: first, by the time the seedlings reached the 7-leaf stage; second, by flowering. The measurements 
were carried out on 10 plants per line, randomly. In this experiment, the traits such as seed performance, rows number, row 
kernels number, 1000 kernel weight, ear height, tassel ramifications number, tassel length, ear length, and morphological 
traits were measured. In this study, for grouping the hybrids based on assessed traits, a cluster analysis, by Ward’s method, 
was done using the squared Euclidean distance. Statistical data analysis was done using SPSS. 
 

4. RESULTS AND DISCUSSION 
 

Cluster analysis of the studied mid-maturity corn varieties with respect to the assessed traits was carried out by Ward’s 
method, using the squared Euclidean distance based on standardized data mean. According to the results at different cut 
levels, the highest degree of difference was between the groups with two clusters (Figure 1). 

The first cluster included genotypes 8 (AS63), 10 (MAXIMA), 1 (TOUNO), 2 (ELDORA), 4 (MACARI), 5 
(CHILAN), 3 (TRIMFO), and 9 (AS51), and the second cluster encompassed 6 (AS55), 11 (KSC500), 7 (AS54), 12 
(KSC400) genotypes. For measuring the effectiveness  of studied trait in distinguishing the clusters, the mean of each 
cluster, percentage error from the total mean, and the total mean for each trait were calculated [Table 1]. 

The mean genotypes performance of the second cluster [8.168 tons per ha] was higher that of the first cluster. This can 
be attributed to high rate of rows number, row kernels number, ear length, and ear diameter. The second cluster is 
categorized into mid-maturity group for requiring fewer days to anthesis than the first cluster and according to FAO’s 
classification. The first cluster had lower than the total mean values for all traits, except for 1000 kernel weight, leaf width, 
days to anthesis, tassel length, tassel ramifications number. The second cluster had higher than the total mean values for all 
traits, except for 1000 kernels weight, leaf width, days to anthesis, and Tassel length. Therefore, it can be stated that the 
superior traits of each cluster can be used in producing new hybrids. Doing so, the desirable inbred lines can be extracted by 
producing F2 generation for the wanted hybrids. These inbred lines, then, can be used for production of newer hybrids in 
terms of the desirable traits.  
 

Figure 1: dendrogram obtained by cluster analysis (Ward’s method) of mid-maturity corn genotypes based on all traits 
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Table 1: mean of the groups and their percentage error from the total mean with respect to all studied traits in mid-maturity 
grain corn genotypes. 

ear leaf length ear leaf  
Width 

Ear length Plant length 1000 kernel 
weight 

No. kernel 
/row 

No. kernel 
rows 

Grain yield GROUP 

8.209 75.099 88.388 206.388 442.938 35.800 15.046 7.834 GROUP  Mean 
0.477 -0.656 -2.260 -2.884 11.683 -4.891 -4.354 -1.410 % Grand Mean of 

Deviation 
8.092 76.368 94.518 224.775 303.900 41.325 17.100 8.168 GROUP  Mean 
-0.955 1.120 4.518 5.768 -23.374 9.787 8.703 2.794 % Grand Mean of 

Deviation 
8.170 75.522 90.432 212.518 396.603 37.641 15.731 7.946 Grand Mean 

 

Table 1 

 
Principal component analysis and its application for the selection of genotypes 

 Principal component analysis by the mean of 15 evaluated traits was performed in this research. The parameters taken 
from principal component analysis including eigenvalues, and justified and accumulated variance percentage for the 
obtained components, are presented in Table [2].  

In principal component analysis, it was found that four components justified 88.288% of the variations in total. This 
result is supported by Scree graf Figure [2]. The first component that justified 41.711% of the variation had high positive 
correlation with plant height, ear height, and leaf length; while, the same component was negatively correlated with 1000 
kernels weight, days to silking, and days to anthesis. Therefore, the first component can be named as the growth component. 
In the second component (with 20.657% variations justification), row kernels number and ear length with positive 
correlation were considerably significant. In contrast, the same component had high negative correlation with tassel length. 
Consequently, the second component can be named as the performance component. The third component that justified 
14.084% of the total variations had high positive correlation with 1000 kernels weight and days to anthesis. However, 
selection of varieties through this component on the basis of other traits was less significant. The fourth component that 
justified 11.831% of the variations, and that along with the first, second, and third components accounted for 88.284% of 
the variations, had high positive correlation with days to pollination and days to silking. Other traits were not significantly 
effective in selection of the varieties through this component.  
  

Table 2: Factorial coefficients, eigenvalues, justified variance percentage, and cumulative variations of the principal 
components using varimax rotation 

Figure 2: Scree graph for determination of effective components number and their importance 

 
No. of tassel 

branches 

 
tassel 
length 

 
ear 

diameter 

ear length No. of days 
to for 

maturity 
physiological 

 
No. of days to 
50% silking 

shedding 

No. of days to 50% 
pollen shedding 

GROUP 

8.484 44.923 4.518 16.938 120.338 59.010 54.344 GROUP  Mean 
-9.639 9.574 -1.051 -4.429 2.727 -0.042 -0.299 % Grand Mean of Deviation 
11.200 -33.15 4.663 19.298 110.77 59.085 54.833 GROUP  Mean 
19.289 19.142 2.124 8.887 -5.436 0.085 0.598 % Grand Mean of Deviation 
9.389 40.998 4.566 17.723 117.14 59.035 54.507 Grand Mean 

Eigen Vector 
Component4 Component3 Component2 Component1 Traits 

0.334 0.243 0.807 0.317 Grain yield 
0.610 -0.651 0.363 0.189 No. kernel rows 
0.087 -0.168 0.933 0.272 No. kernel /row 
-0.069 0.947 -0.143 -0.130 1000 kernel weight 
0.234 -0.295 -0.168 0.901 Plant length 
-0.057 -0.051 0.158 0.911 Ear length 
0.162 0.239 0.340 0.847 ear leaf  Width 
0.359 0.159 0.159 0.550 ear leaf length 
0.809 0.016 0.454 0.249 No. of days to 50% pollen shedding 
0.923 -0.078 0.068 -0.082 No. of days to 50% silking shedding 
0.129 0.916 -0.001 -0.008 No. of days to for maturity physiological 
0.051 -0.279 0.912 0.110 ear length 
0.696 0.034 -0.057 0.539 ear diameter 
-0.263 0.636 -0.626 0.280 tassel length 
-0.007 -0.268 0.395 0.818 No. of tassel branches 
1.775 2.113 3.099 6.257 Eigen value 
11.831 14.084 20.657 41.711 % of Variance 
88.284 76.453 62.368 41.711 Cumulative % 
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Conclusion 
 

1. There was a significant difference between the studied genotypes for all the studied traits, indicating the existence 
of varieties among them. Therefore, it can provide the possibility of selecting, modifying, and introducing high 
yielding genotypes for cultivation development in different areas.  

2. To determine the studied genotypes’ genetic relationships on the basis of morphological data, a cluster analysis by 
Ward’s method using the squared Euclidean distance was carried out and the investigated genotypes were divided 
into two groups. According the results from cluster analysis, it was found that AS55, KSC500, AS54, and KSC400 
genotypes were placed in the superior group. 
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