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INTRODUCTION 
Development of wheat cultivars with high production 

capacity and excellent quality, which meets market 

requirements, is the goal of each breeding program 
(Williams et al. 2008). The study of the Albanian 

base collection showed that there is a high genetic 

diversity of wheat cultivars (Elezi et al.2009).  
Study results suggest possible parental lines among 

the bread wheat accessions analyzed can be selected 

and utilised for sustainable field bread wheat breeding 
programs (Allard, R.W. 1960; Smith J.S. 1989; 

Ahmed N. et al. 2007; Zahir et al. 2007; Lioi L. et al. 

2011; Tazeen, M., et al. 2009).  Some of the bread 
wheat accessions found in each cluster group could 

be explained by common parent origin in their 

pedigree (Khan,N.et.al.1993;Gixhari et al. 2014).  
The traits with more significant weighting on 

respective PC variance can be utilized successfully as 

quantitative markers for evaluation, characterization 
and classification of the wheat germplasm (Smith J.S. 

et al. 1989; Lioi L. et al 2011; Gixhari et al. 2014) 

stored in gene bank, and in plant breeding programs 
(Zahir A. et al. 2007; Yağdı, K. et al. 2009; Gixhari et 

al. 2016).  
MATERIAL AND METHODS 

Plant materials  

In this study, we used winter wheat (Triticum 

aestivum L.), 100 accessions by base collection of 

Albanian Gene Bank, conserved during 1999-2001. 
Experimental site. The study was conducted in 

Agriculture Institute of Kosovo, in Peja of the 

Republic of Kosovo. It lies at an altitude of 513 above 
sea level and at Latitude 42°41'21.10"N and 

Longitude 20°19'31.14"E. Climate in this region is 

continental, the altitude, mean annual temperature 16-
17 °C and a yearly precipitation of 700 mm. The soil 

type is yellow colored on sandy sediment. 
 

 Figure 1. The field of experiment in Peja, Kosova 

Methods 

Experiment carried one replication during the autumn 

season of 2015/2016. Each accession was planted in 
2.5 m long plot with a between-row spacing of 25 cm 

and within-row spacing 10 cm. The traits: sowing-

germination, growth class, spikelet time, days to 
flower, falling of plants tillering capacity were 

investigated. Grain yield components, 1000-seed 

weight (g), hectoliter weight (kg) were analyzed. 
Biochemical traits, seed humidity (%), protein 

content (%), gluten (%) and sediment (%) were 

analyzed. 

RESULTS AND DISCUSSION 
ANOVA and cluster analysis showed the presence of 

variability among the wheat accessions and between 

quantitative agronomical traits analyzed. Highly 
significant variation was found in all quantitative 

traits, except for SG and HC not significant at the 

probability P0.05.  

 

Highly significant variances among  agronomical traits 
as Sed, DF, ST and AW were found. 

The high amount of genetic variability found in the 

present study suggests the wheat germplasm has 
considerable level of variance available to the breeders 

and it is sufficient for the creation of new favourable 

gene combinations. Study results  suggest possible 
parental lines among the wheat accessions analyzed can 

be selected for breeding programs 
Table 1. Descriptive statistics and Analysis of variance of  quantitative agronomical traits 

 
F – F-ratio; Sig.- significance level (*) equal to the 0.05 and (**) equal to the 0.01 of 

probability. df- degree of freedom. 

Principal components analysis (PCA) on correlations of 

quantitative agronomical traits identified the variances of 
the principal components (PC) and the proportion of the 

total variance accounted for by each factor. Comparing 

the eigenvalues for each factor using the minimum 
eigenvalue criterion only three PC were maintained for 

further analysis. The fourth PC component that account 
for 9.76% on the total variance, are not retained (Table 

2). The first three PCs explain 72.66% > 70.0% of the 

total variation, acceptable for evaluation of ex situ 
collections in gene bank (Cadima J.F.C.L. et al. 2001; 

Jollife I.T. 2002). 
Table 2. Eigenvalues matrix of principal components analyzed wheat 

accessions and  quantitative agronomical characters. 

 
Factorial analysis indicates that the contribution of each  
accession and of each quantitative agronomical trait on 

the total of variation is not equal. Dimensional scaling of 

relationships (accession x traits) that accounts for the 
larger proportion of the total variance in PC1, PC2 and 

PC3 revealed by PCA identified highest weighting (PC1 

= 40.9%) of total variation was explained by accessions 
included in PC1. There were 26 accessions in PC2 that 

account respectively for 20.2% of total variation (Fig.1). 

The higher level of variation showed by wheat 
accessions (Cluster II and V), can be explained by the 

“wild nature” of variation source between these 

accessions. This proved no any or less breeding activity 
was carried out with these wheat genotypes. 

 

 
 Figure 2. The field of experiment in Peja, Kosova 

 

 

 
 
Figure 3. Relationships among the wheat accessions based on quantitative agronomical traits 

revealed by principal component analyses. 

 
Factorial analysis and dimensional scaling for 

relationships among the quantitative characters, showed 

the first component (PC1) explained 40.9% of the 
variation and was positively related to the seven 

quantitative agronomical with eigenvalues more than 0.30 

and a coefficient of correlation (r) that range from 0.308 
to 0.958. Four variables (ST, DF and Sed highly 

correlated (coefficient of correlation (r) range from 0.710 

to 0.933) with nearly the same value of eigenvectors, are 
the same important to the PC1.  
Table 3. Eigenvector values for three principal components of quantitative traits in  wheat. 

 

The second component (PC2) explained 20.2% of the 

variation and was positively related to Sed, Glut, PrCo 

and TC traits. The correlations among these traits range 
from 0.277 to 0.92. Variables as Glut and Sed (with 

nearly the same value of eigenvectors), are the same 

important to the PC2. In this study traits as PrCo, Glut 
and Sed of PC2 account for nearly the same amount of 

variance on PC1 and PC2. The traits ST and DF showed a 
substantially negative weight on PC2. The third 

component (PC3) was positively related to AW and HC 

traits (Table 3, Figure 1) 

CONCLUSION 
-The field trials accomplished in this study permitted the 
assessment of the most important agronomical traits and 

determined the patterns of variation of Albanian bread 

wheat germplasm with potential for sustainable their 
future breeding programs. 

-PCA results showed the first three PCs account for a 

substantial proportion of total variation, 72.66. 
-Cluster analysis clearly ranged bread wheat accessions 

with similarity between them into the five different cluster 

groups, and allowed the identification of wheat accessions 
with large variability. 
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Abstract: Study for characterization of genetic diversity presented in the bread wheat (T. aestivum) germplasm stored in Albanian gene bank was carried out in the 
Experimental Field of Agriculture Institute of Peja (Kosovo) during the 2015-2016 seasons. The study analyzed 100 bread wheat genotypes of local origin for 12 

quantitative traits (6 morphological traits and 6 biochemical traits) and had the objective to characterize and select those with favorable characteristics for use in 

breeding programs and for accomplishment of farmer requests. Variance analysis, cluster on correlation and principal component analysis reveal presence of 
significant variability between and the association among quantitative traits. Principal component analysis and cluster analysis on correlations divide the whole-wheat 

genotypes into five cluster groups in respect of genetic diversity and similarity among bread wheat accessions. Relationships analysis between the quantitative traits 

and wheat genotypes using principal component analysis show that there are six traits with larger values in PC1 that account for 40.86% of total variance. The study 

identifies traits with agronomic interest that account for genetic diversity of the wheat collection. 


