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ABSTRACT 

 

The improvement of character in a population is dependent on existing variability in the population. Hence, information about genetic 

diversity and grouping varieties is necessary to choose parents for better efficiency of the transgressive segregation. In this study the 
genetic diversity of 53 genotypes from two populations of Pajohesh × IR60819 and IR58110 × Pajohesh were studied. The result of 

descriptive statistics showed that panicles per plant, total grains and 1000-grains weight had highest variation. Among principle 

components obtained through principle component analysis, three of them with eigenvalues greater than one, were explained 69 percent of 
total variation. Panicle length and total grain number, respectively, with coefficients of 0.77 and 0.86 and panicles per plant with 

coefficients of -0.64 had highest proportion in first component, therefore this component can be considered as yield components relating to 

panicles. The second component associated with 1000-grains weight and grain width, and the third component shows the importane of 
grain length. Cluster analysis of genotypes using Ward’s minimum method classified fertility restoring genotypes in five different groups. 

Phenotypic value of the first cluster with the largest number of genotypes was higher than total average for panicles per plant, 1000-grains 

weight and grain width. For the other traits, values were lower than total average. Therefore, the genotypes in this cluster, can be used in 
the process of selection in segragating population of rice. 
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INTRODUCTION  

 

 Rice, as one of the most important food after 

wheat, plays an irreplaceable role in food security 

[2]. Rice productivity has been improved 

dramatically through the efforts of breeders all over 

the world. However, an estimated 70-100% increase 

in food production relative to current levels will be 

required to meet the demands of the ever-increasing 

population over the next 40 years [5]. The loss of 

genetic diversity in cultivated rice may have had 

serious consequences for its adaptability to different 

environments [9,10].On the other hand Abundant 

ricegermplasm resources, including landraces, 

maintained ingenebanks have a great role in the 

preservation of genetic diversity and provide 

considerable materials for genetic research and 

breeding [12,14]. Hence to maintain genetic diversity 

in a ricegermplasm, rice accessions with significant 

genetic variation should be included  

 Several researchhave emphasized the importance 

of genetic divergence for the selection of desirable 

parents.Roy and Sharma [11] with assessment of 

genetic diversity among 84 landraces based on agro-

morphological traits,classified them into five major 

clusters and showed that there is enough genetic 

diversity among landraces.This information can be 

helpful to choose the right parent for crop 

improvement. Kumar Bose and Pradhan[8] with 

genetic divergence in deepwater rice genotypes 

grouped them onto 10 clusters showing fair degree of 

relationship between geographic distribution and 

genetic divergence. The traits like plant yield, days to 

50% flowering, EBT/m2and plant height were the 

major contributors to genetic divergence. 

 Despite the development of new cytoplasmic 

male sterile lines of rice such as Neda, Nemat, Dasht, 

Champa and Amol-3, there has been little progress in 

hybrid seed technology due to lack of fertility 

restorer lines in Iran during recent years [4]. 

However, a number of restorer lines were developed 

but, they are not applicable for hybrid seed 

production because of their unsuitable phenotypic 

properties for cross pollination with the aforesaid 

CMS lines[7].Hence, it is necessary to bring these 

cultivars to R×R improvement program to develop 

suitable recombinant restorer lines. The objective of 

the present study are to (1) assessgenetic diversity 

among F3 population of some restorer lines through 

morphological traits, (2) relationship between the 

traits through principal component analysis and (3) 

http://www.ncbi.nlm.nih.gov/pubmed?term=Roy%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=24757325
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=24757325
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=24757325
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=24757325
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grouping the genotypes in order to use them in 

breeding programs. 

 

MatherialAndMethodes 

 

 The materials for the present investigation 

consisted of two populations,Pajohesh × IR60819 

and IR58110 × Pajoheshthat were managedfor two 

consecutive years (2012-2013) in Sari Agricultural 

Sciences, and Natural Resource University, Sari, 

Iran. Thirty-day-old seedlings were transplanted in 

rows, each row having 20 plantswith 25×25 cm 

planting pattern (a single plant per hill). NPK 

fertilizers were applied at the rate of 200, 100 and 50 

Kg/ha, respectively.In each population superior 

genotypes were selected based on morphological 

performance and important agronomic traits like as, 

plant height (cm), panicle length (cm), panicles per 

plant, total grain number, grain length (mm), grain 

width (mm) and1000 -grain weight (g).The 

observations were recorded based on the standard 

evaluation system (SES) of rice [6].All of the 

statistical analysis such as estimation of descriptive 

statistics, principal component analysis and cluster 

analysis, were performed using SPSSstatistical 

package (vers. 16). 

 

Results And Discussion 

 

 Success of plant breeding programs relies 

heavily on the existence of genetic diversity in plant 

populations.The results indicate that there is 

considerable variation for most traits.Theresults of 

descriptive statisticsis shown in Table 1. Among the 

morphological traits,total grain number(TGN) and 

plant height (PH) have the highest standard 

deviation.The total grain number (TGN), panicles per 

plant(PP) and 1000-grains weight (TGW), with the 

CVs of 32.72, 32.66 and28.77 percent had more 

phenotypic variations, respectively while grain 

length and plant height had less variation. This 

results is consistent with Kiani[7] investigations.

 

 
Table 1:Descriptive statistics of fertility restorer genotypes in F3 population of rice. 

Coefficient of variation)%(  Standard deviation Mean Range Variable 

8.24 9.46 114.71 101-159 PH 
8.48 2.46 28.99 24.1-36 Pl 
32.66 5.04 15.43 4-25 PP 

32.72 52.93 161.75 84-302 TGN 
6.13 0.63 10.27 8.84-11.78 GL 

10.92 0.26 2.38 1.15-2.74 GW 
28.77 6.46 22.45 12-46 TGW 

PH= plant height (cm), PL= panicle length (cm), PP= panicle per plant, TGN= Total grain number, GL= grain length, GW= grain 
width, TGW= 1000-grains weight (g). 

 

 

 In order to understand the inter-relationships of 

characters and determines the variables with the 

highest correlations through principal component 

method, Varimax spin was done for all the 

components. In this method, from first component to 

another, the percentage of the variance is 

reduced.Therefore the variables that are the primary 

factors, classified as the most influential.The results 

of principal component analysis based on seven 

morphological traits revealed that the first three 

components explained 69% of the phenotypic 

variation with eigenvalues greater than one (Table 

2).The first component explained most variability 

among data with 37/1% of the total variance. In this 

component, panicle length, total grain number with 

coefficients of, 0.77 and 0.86 had highest amount 

respectively.So, this component can be used as yeild 

component in relation to the panicle.The second 

componentshowes the importance of 1000-grains 

weight and grain width while the third component 

showes the role of grain length. 

 
Table 2: Eigenvalue and Principal components in rice genotypes for agronomic traits 

Component 3 Component 2 Component 1 Variable 
-0.04 0.31 0.62 PH 

0.11 -0.08 0.77 PL 
0.04 0.14 -0.64 PP 

-0.12 0.04 0.86 TGN 
0.96 -0.01 -0.00 GL 
-0.12 0.91 0.12 GW 
0.42 0.68 -0.41 TGW 
1.17 1.43 2.974 Eigenvalue 
0.146 0.179 0.371 Variance 
0.697 0.55 0.371 Cumulative variance 

PH= plant height (cm), PL= panicle length (cm), PP= panicle per plant, TGN= Total grain number, GL= grain length, GW= grain 
width, TGW= 1000-grains weight (g). 
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Fig 1 showes the changes of eigenvalues in relation 

to componentsand used to determine the optimum 

number of components. Changes of eigenvalues is 

reduced from the third factor hence the first three 

factors have the greatest role in explaining 

variation.The firsttwo componentshave allocated 

more than50% of the total variance.Soby using the 

first two principal components, the proportion of 

each charachters have been drawn regarding to this 

two component. In this chart, the total grain number 

(TGN), panicle length (PL) and grain width (GW) 

had the highest proportion in the first two principal 

components and play an important role in the spatial 

arrangement of variables. This resultsare closely 

agree with the earlier reports of bagheriet al [1].

 

 

 
 

Fig. 1:Diagram of estimated principal components using seven studied traits. 

 

 
 

Fig. 2: proportion of each characters in the first two principal components estimated from the 7 traits. 

 

 

Cluster analysis was applied in the distance criteria 

of 10grouped genotypes into five clusterswith similar 

intergroup properties and dissimilar between group 

(Fig. 3). Cluster Iwas the largest groupcomprised of 

25 genotypes (47%) and the second cluster included 

4 genotypes (7/5%). Also the third clusterconsisted 

of 3 genotypes (5.6%). Among the groups, the fourth 

cluster was the smallest that consisted of only 2 

genotypes (3.7%) and finally, the fifth cluster has 

included 19 genotypes (35.8%). 

 Cluster analysis suggested that none of the 

clusters contained genotypes with all the desirable 

characters, which could be directly selected and 

utilized in plant breeding programs. The 

hybridization between genotypes of different clusters 

is essential for the development of desirable 

genotypes.
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Fig.3: Clustering of genotypes based on sevenmorphological traits. 

 

 

 In order to show the value of each cluster for 

morphological traits, deviation of cluster mean from 

total mean was estimated. The mean performance of 

seven characters in five clusters is presented in Table 

3. In some traits such as panicles per plant (PP), 

grain width (GW) and 1000-grains weight (TGW) 

the Phenotypic value of first cluster with the highest 

number of genotypes was higher than average and 

for another traits was lower than total average.The 

largest negative difference of this cluster was related 

to the total grain number (TGN) while the highest 

positive difference was associated with panicles per 

plant (PP). Considering that the number of panicle is 

one of the effective parameters on grain yield hence 

the genotypes in this cluster can be used in order to 

improve the processing of selection in segregation 

population of rice. 

 

Table 3:Mean and percentage of deviation from total mean (in parenthesis) in clusters for different characters. 
TGW GW GL TGN PP PL PH Genotypes Num. Cluster 

23.13 
(+3.02) 

2.45 
(+2.94) 

10.12 
(-1.46) 

132.04 
(-19.81) 

19 
(+23.13) 

27.47 
(-4.61) 

122.3 
(-2.1) 

21, 37, 46, 30, 45, 27, 44, 34, 
6, 42, 22, 31, 35, 32, 28, 20, 

39, 43, 40, 41, 50, 33, 5, 49, 

36 

1 

15.13 

(-32.6) 

1.61 

(-32.35) 

9.86 

(-3.99) 

127 

(-22.87) 

11.66 

(-24.43) 

28.03 

(-2.67) 

108.16 

(-5.71) 

38, 29, 26 2 

19 
(-15.36) 

2.45 
(+2.94) 

10.23 
(-0.38) 

206 
(+25.09) 

12.5 
(-18.98) 

32 
(+11.11) 

138.5 
(+20.73

) 

15, 19 3 

18.4 

(-18.04) 

2.57 

(+7.98) 

9.96 

(-3.01) 

253.3 

(+53.82) 

9.2 

(-40.37) 

30.3 

(+5.2) 

116.3 

(+1.38) 

16, 10, 7, 11, 2 4 

21.24 

(-5.38) 

2.28 

(-4.2) 

10.84 

(+5.55) 

194.35 

(+18.02) 

14.5 

(-6.02) 

30.54 

(+6.04) 

116.25 

(+1.34) 

24, 14, 52, 3, 1, 13, 25, 18, 

17, 12, 8, 23, 4, 19 

5 

22.45 2.38 10.27 164.67 15.43 28.8 114.71  Total 

average 
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