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ABSTRACT: In order to evaluate the grain yield and yield components in Sesame genotypes, an 
experiment was conducted on 25 internal and external agricultural Sesame in a randomized complete 
block design in research farm of Khair Abad located in the city of Zanjan, Tarom. The traits were 
included: how to classify, grain color, being fluffy, number of capsule at leaves base, number of capsules 
per plant, number of rows in the capsule, number of grain per capsule, grain yield, ripeness date, seed 
weight and plant height. The results showed that there was significant difference between the studied 
genotypes in terms of all traits except for plant height and grain weight at 1% level. The results of 
calculating the correlation coefficients indicated that the relationship between grain yield and number of 
grain per capsule was negative and significant. Also, the results of stepwise regression analysis showed 
that the number of grain per capsule was the first variable entered to the model which justified only 0.278 
of the variations. Finally, the model coefficient reached to 0.389 on the ripeness days. The regression 
coefficient for the number of seeds per capsule was negative and day to ripeness was also positive. 
Therefore, these two traits can be introduced as effective traits on the yield. 
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INTRODUCTION 
 

 The Sesame with scientific name Sesamum indicum L. is annual plant from the family of sesame 
(Pedaliaceae) and diploid (2n = 26) which grows as a stable plant and has 16 genus and 60 species (Khajehpour, 
2010). Performance of the Sesame include latest product which comes from at the end of a series of production 
and consumption reactions. In other words, the yield is depends on the balance between accumulation by the 
source and their analysis and consumption by reservoir which may be limited by both of them (Tucker, 1997). 
Sesame performance is the activity result of the large number of growth processes. Since the performance is a 
complex quantitative trait controlled by many genes, therefore, environmental factors have great influence on 
performance. So in the early stages of reform, it is better to crucial components of the yield be used than yield itself 
in plant selection. There are several methods for the analysis of yield components that researcher choose one of 
them depending on the goal of the study. Methods of variance analysis, simple correlation, multiple regression and 
path analysis are used for analyzing the yield component (Fraser and Eaton, 1983). Manivannan et al, 1993 in 
another study with multiple regression analysis on the performance of Sesame eight societies showed more than 
83% of the yield variation are explained by the number of seeds per capsule, seed weight and seed weight per 
capsule. Seed weight and number of capsules per plant were more important than seeds weight per capsule. Afzali 
Mohammad Abadi et al, in 2009 stated that changes in the grain yield were due to changes in the number of 
capsules per plant and seed per capsule. These two traits were the major components of yield in sesame. Oil yield 
had a high correlation (r = 0.88

**
) with grain yield. But its correlation with seed oil content was low and non-

significant (r = 0.11
ns

). It is inferred that seed yield was the changes factor for the oil yield. Zeinali et al in 2006 to 
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evaluate the relationship between grain yields per plant with yield components in sesame genotypes concluded 
that in all genotypes, seed yield per plant had positive and significant correlation with the number of capsules per 
plant, plant height, the number of nodes on main stem and seed weight per capsule. Kordestani et al, in 2009 the 
study a correlation with yield reported grain yield with height, number of seeds per capsule, capsule length, seed 
weight, branches per plant and biological yield had positive and significant correlation at 1% level and with the 
number of capsules per plant had positive and significant correlation at 5% level. The total number of capsules per 
plant and seed weight may be considered as selection criteria to improve performance. 
 This study was performed in order to investigate the relationship between grain yield and its components 
together and to identify valuable traits between the yield components of the sesame grain. 
 

MATERIALS AND METHODS 
 

 This experiment was conducted in agricultural research farm and natural resource of Khair Abad located in the 
city of Zanjan, Tarom. In the experiment 24 internal and external Sesame genotypes were evaluated along with 
one control in a randomized complete block design with three replications and three rows. Land preparation 
operations were included the spring plowing, spring disc, land leveling and fertilizing as top-dress in two steps. In 
the first stage, before flowering, 50 kg urea per hectare and at the second 50 kg of urea per hectare was added to 
the soil before filling. Planting was done on July 2012 on the stack. The distance between rows and plants on the 
row was respectively, 5 and 60 cm. The traits on 10 plants which were measured randomly in each plot with 
respect to the edge were such as how to classify, grain color, being fluffy, number of capsule per leaves base, 
number of capsules per plant, number of rows in the capsule, number of grain per capsule, grain yield, ripeness 
date, seed weight and plant height. 
 Before the statistical analysis, at first, the studied data were examined in terms of normality using Skewness 
and elongation index of Kolomgorov – Smirnov. After confirmation of normal distribution of data and homogeneity 
of tests variance, to analyze the data, statistical methods was used such as analysis of variance, data correlation, 
cluster analysis (cluster), principal components analysis and multiple regression, stepwise regression coefficients, 
the cluster analysis by WARD method and to perform statistical calculations and graph drawing the SPSS 16, 
Minitab v 16.2.4, Excel 2010 and MSTAT-C 2-10 software was used. 
 

RESULTS AND DISCUSSION 
 

 The results of variance analysis showed that there was significant difference between genotypes for all traits 

studied except for the plant height and grain weight at 1% probability level. The results of the calculation of 

correlation coefficients (Table 1) implied that the relationship between the number of capsule at leaves base with 

the number of rows per capsule and number of seeds per capsule was negative and non-significant and the 

relationship with grain yield(r=0.401
*
) was positive and significant at the 5% level. It was also observed positive and 

significant relationship between the numbers of row per capsule with the number of grain per capsule at 1% level 

(r=0.704
**
). Results showed that the relationship between grain yield and number of grain per capsule(r= - 0.428

*
) 

was negative and significant. Salehi et al, 2010 with an experiment concluded grain yield had a high positive 

correlation with traits such as capsule length, number of capsules per plant, seed weight and the number of seed 

per capsules. So it could be concluded given that the number of capsules per leaf base had the highest correlation 

with grain yield in the study, all genotypes, therefore, it is considered the most crucial parts of the plant. Thus, any 

corrective action in order to increase its will have an important role in improving the yield. Fazel Akbar et al in 

2011proposed plant height, number of capsules, capsule length and seed weight has had a positive and significant 

effect on the seed yield. So what should be considered in breeding programs is the number of capsules per plant 

should be increased until the hundred grain weight is not reduced. Therefore, modifier should consider these two 

traits in the form of an index. 

 Based on the results of stepwise regression analysis (Table 2), the first variable to enter the model was 

number of seeds per capsule that justified only 0.278 of the variation and finally, the model coefficient reached to 

0.389 with the arrival day to ripeness. The main reason for the difference in grain yield per plant in the genotypes 

can be mainly attributed to their difference in the number of grain per capsule. 
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 According to the path analysis (Table 3 and Figure 1), number of seeds per capsule had the most direct and 

negative effect (-0.446) with grain yield and it had direct and positive effect with grain yield (0.394). Indirect effect of 

number of seeds per capsule through the day to ripeness was more than the indirect effect days to ripeness 

through number of seeds per capsule. 

 Studies performed based on the yield components in many crops, it can be concluded that grain yield was at 

the result of interaction between many genes and the environment. It was not so successful its direct selection and 

does not lead to a substantial increase in yield. Therefore, selection for yield components is proposed as solution 

for the further enhance to increase the yield. Unfortunately, the negative correlation between the yields 

components cause to actually choice in favor of one be practically against another. Although the determination of 

the correlation yield is important, but simple correlation coefficients does not completely specify the nature of 

relationship between traits. The path analysis was used to identify the direct and indirect effects of effective traits 

on the grain yield. Thus, considering the high direct effects of number of seed per plant and the average grain size 

can be said that increase in two traits can be important to increase yield (Adamz, 1967). 

 According to the factor coefficient (Table 4), in total, three factors justified 65.054 percent of the data variation. 

The first factor that encompasses most of the data changes (23.647%) traits such as the number of capsules per 

plant, number of seeds per capsule and number of rows in the capsular were positive and large negative 

coefficient. Therefore, this factor can be introduced as parameters affecting the capsule. The second factor justified 

22.444% of the variance. Number of capsule at the leaves base, seed weight, yield and days to ripeness were 

effective on the factor. This factor can be named as the yield factor. The third factor justified 18.963% of the 

variance; plant height had an impact on the factor. This factor can be named as the height. 

 

Table 1. Correlation coefficients between traits 

Days to 

ripeness 
Grain yield 

Seed 

weight 

Number of 

grain at 

capsule 

Number of 

row at 

capsule 

Number of 

capsule at 

plant 

Number of 

capsule at 

leaf base 

Plant 

height 
Traits 

       1 Plant height 

      1 -0.147 Number of capsule at leaf base  

     1 0.29 0.071 Number of capsule at plant 

    1 - 0.372 -0.26 0.094 Number of row at capsule 

   1 0.704
**
 - 0.336 - 0.385 0.29 Number of grain at capsule 

  1 0.344 0.133 0.016 0.025 0.067 Seed weight 

 1 -0.115 -0.428
*
 - 0.168 0.135 0.401

*
 - 0.08 Grain yield 

1 0.374 0.113 0.045 - 0.043 0.031 0.339 0.235 Days to ripeness 
**

 And 
*
   = respectively shows significantly at 1% and 5%. 

 

Table 2.  Regression coefficients of standard component and explanation coefficients of traits related to the yield at 25 

genotypes 

Cumulative coefficient Regression coefficients Traits entered into the model and their entry 

0.278 -0.446
 *
 Number of grain at capsule 

0.389 0.394
 *
 Days to ripeness 

*
 Indicates a significant difference at 5% level 

 

Table 3. The path analysis of grain yield with related traits at 25 sesame genotype 

Simple correlation coefficients 

with grain yield 

Indirect effects through 
df Traits 

Number of grain per capsule Days to ripeness 

-0.429
*
 - 0.017 -0.446 Number of grain at capsule 

0.374 -0.021 - 0.394 Days to ripeness 

Residual Effect: 0.611 
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Figure 1. Diagram of yield causality with related traits at 25 sesame genotype 

 

Table 4. Factor coefficients of the traits in the evaluation of 25 sesame genotypes 

The subscription rate Third Second First Factor   Traits 

0.553 0.740 -0.029 -0.061 Plant height 

0.587 -0.068 0.692 -0.321 Number of capsule at leaf base 

0.702 0.241 0.056 -0.801 Number of capsule at plant 

0.711 0.218 -0.112 0.807 Number of row at capsule 

0.86 0.560 -0.283 0.683 Number of grain at capsule 

0.352 0.022 0.585 0.095 Seed weight 

0.692 -0.231 0.793 -0.1 Grain yield 

0.748 0.387 0.769 0.086 Days to ripeness 

 1.517 1.796 1.892 Eigen values 

 18.963 22.444 23.647 The relative variance 

 65.054 46.091 23.647 The cumulative variance 
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