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Abstract 

The present investigation was conducted during Kharif 2018 at Agricultural Research Station, 

Yellamanchili, Andhra Pradesh, India. Analysis of variance showed highly significant differences among 

114 genotypes for all the characters studied showing the presence of genetic variability among the 

materials studied. The genetic variability studies revealed that the present material under investigation 

has potential variability and can be exploited for effective breeding programme. High heritability was 

recorded for all the parameters under study. The seed yield per plant showed high heritability coupled 

with high genetic advance indicated the role of additive gene action. 
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Introduction 

Sesame (Sesame indicum L.) belongs to the family pedaliaceae (2n=26). It is grown in 

subtropical and tropical countries. It is grown in subtropical and tropical climatic situations. 

Sesame is grown in 10.56 m ha world wide with a production of 5.46 million tonnes 

(FAOSTAT 2015) [5]. The major sesame growing countries are Tanzania, China, Myanmar & 

India. Sesame oil used as edible oil, for industrial use, cosmetics and seeds for confectionary 

purpose. Sesame seed consists of 45-55% of oil. It is popularly known as simsim, til, gingelly. 

It is a part and parcel of our food system from times immemorial. The success of the crop 

improvement programme is mainly dependent on the presence of wide genetic variability 

present in the genotypes employed in the breeding programme for seed yield or any yield 

attributing characters. At this juncture, studies on heritability, phenotypic coefficient of genetic 

variation, genetic advance gives us a clear vision of the characters under study and help us to 

know their gene action and breeding methods to be adopted. In this present study, we know the 

heritability, variability, genetic advance as per cent mean, gene action is explained. 

 

Materials and Methods 

The present investigation was carried out during Kharif 2018 at Agricultural Research Station, 

Yellamanchili, Viskhapatnam district of Andhra Pradesh. The Agricultural Research Station is 

located at 17.57013 0 N and 82.84775 0 E. The type soil is light texture sandy loam. The 

experiment was conducted with 114 genotypes. The accessions were collected from all over 

the country. Some of the germplasm lines were collected from National Bureau of Plant 

Genetic Resources, New Delhi. The experiment was laid in randomized block design with two 

replications. Each plot consisted of three rows each of 4.5 m row length with 30 X 15 cm 

spacing. Observations were recorded on five randomly selected plants for seven parameters 

viz., days to 50% flowering, plant height (cm), number of branches per plant, number of 

capsules per plant, number of seeds per capsule, days to maturity and seed yield per plant (g). 

The mean data of all the parameters were used for the statistical analysis. All the statistical 

analysis was carried out using SAS package. 

 

Statistical Designs 

Analysis of Variance 

The data for different characters was statistically analyzed on the basis of the model given by 

Cochran and Cox (1950) for randomized block design. 
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Yij = µ + bi + tj + eij 

 

Where, Yij = Performance of the jth genotype in the ith block; µ 

= general mean  

bi = effect of ith block; tj = effect of jth genotype 

eij = random error associated with ith block and jth genotype  

 

Coefficient of variation  
Phenotypic and Genotypic coefficients of variation (PCV and 

GCV) were computed according to Burton (1952). 

 

 
 

 
 

GCV and PCV were categorized into:- Low = Less than 10% 

; Moderate = 10-20% ; High =More than 20% (as suggested 

by Sivasubramanian and Menon,1973).  

 

Heritability (h2 b) 

Heritability in broad sense was estimated as per Lush (1940) 

and Allard (1960) [1]. 

 

 
 

h2 (b) estimates were categorized into:- Low =0 – 30%; 

Moderate=31-60%; High=61% and above (as suggested by 

Johnson et al. (1955) [8]. 

 

Genetic advance as per cent of mean (GAM) 

 

 
 

The range of genetic advance as per cent of mean was 

classified:- Low=Less than 10%; Moderate=10-20%; 

High=More than 20% (as suggested by Johnson et al. (1955) 

[8]. 

 

Results and Discussion 
The (ANOVA) analysis of variance showed significant 

difference among the 114 genotype (Menzir 2012) [10] (Table 

1) for all the parameters under study. In the present study 

(Table 2), all the parameters except days to 50% flowering, 

plant height and days to maturity showed high range of 

variation, which reveals that these parameters can be 

exploited in the breeding programme (Menzir 2012) [10]. The 

parameters days to 50% flowering, plant height and days to 

maturity has shown lower variability. (Solanki and Gupta 

2001). Seed yield per plant showed a mean of 2.62 g ranging 

from 0.83 g to 6.29 g.  

 

Table 1: Analysis of variance for seed yield and yield components in sesame (Sesamum indicum L.) 
 

Source d.f. 
Days to 50% 

flowering 

Plant height 

(cm) 

No. of branches 

per plant 

No. of capsules 

per plant 
No. of seeds per capsule 

Days to 

maturity 

Seed yield 

per plant (g) 

   Mean Squares 

Replications 1 2.74 0.302 0.00 0.072 0.09 0.15 0.007 

Treatments 113 11.745** 224.769** 1.894** 898.25** 922.03** 9.166** 1.864** 

Error 113 0.962 36.081 0.046 17.188 29.768 0.042 0.275 

** = Significance at 1% level 

 

 All the parameters under study (Table 2) showed high PCV 

values compared to GCV indicating the influence of 

environment on expression of the characters (Menzir 2012) 
[10]. All the characters showed high heritability indicating the 

significance of genetic components in their expression and 

low influence of environmental component (Begum and 

Dasgupta 2014) [2]. Genetic advance showed high values for 

all the parameters except for days to maturity indicating that 

those parameters show high selection response in the studied 

material (Ismaila and Usman 2012) [7]. Only days to maturity 

has shown low selection response due to its low value of 

genetic advance. 

The parameters number of branches per plant, number of 

capsules per plant, number of seeds per capsule and seed yield 

per plant (g) showed high heritability coupled with high 

genetic advance indicating the role of additive gene action in 

inheritance of this trait. For these traits simple selection may 

be adopted in exploitation of this trait. (Gangadhara et al., 

2012; Revathi et al., 2012) [6, 11] The characters days to 50% 

flowering and plant height recorded high heritability coupled 

with moderate genetic advance indicating the operation of 

non-additive gene action and additive gene action. 

Improvement of these parameters may be done by adopting 

mass selection, progeny selection or any modified selection 

method to exploit the additive gene effects. The parameter 

days to maturity showed high heritability coupled with low 

genetic advance indicating the preponderance of non-additive 

gene action and further improvement of this character would 

be possible through heterosis breeding. (Teklu et al., 2014) 
[14]. 
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Table 2: Mean, genetic variability, heritability (broad sense) and genetic advance as percent of mean for seed yield and yield components in 

sesame (Sesamum indicum L.) 
 

S. No Character Mean 
Range 

PCV (%) GCV (%) Heritability (%) Genetic advance as % of mean 
Min Max 

1 Days to 50% flowering 37.97 35 45 6.64 6.12 84.85 11.60 

2 Plant height (cm) 156.43 125 179 7.30 6.21 72.34 10.87 

3 No. of branches per plant 5.25 2.20 8.15 18.74 18.29 95.25 36.77 

4 No. of capsules per plant 56.97 7.8 92.10 37.55 36.83 96.24 74.44 

5 Seeds per capsule 58.27 7.5 92.90 37.34 36.25 93.74 72.29 

6 Days to maturity 82.79 79 87 2.59 2.58 99.07 5.28 

7 Seed yield per plant (g) 2.62 0.83 6.29 39.62 34.13 74.22 60.57 

 

Conclusions 

Thus the present study indicated that the presence of high 

variability in the studied material and the traits, branches per 

plant, number of capsules per plant, number of seeds per 

capsule and seed yield per plant (g) showed high heritability 

coupled with high genetic advance indicating the role of 

additive gene action governing the inheritance of the these 

traits and can be exploited by simple selection.  

 

Acknowledgement 

The authors are also highly thankful to Acharya N.G. Ranga 

Agricultural University, Lam, Guntur, Andhra Pradesh, India, 

for financial support of the project and NBPGR-New Delhi 

centre for the supply of germplasm lines for the study.  

 

References 
1. Allard RW. Principles of Plant Breeding. John Wiley and 

Sons Inc., New York. 1960, 145-147. 

2. Begum T, Dasgupta T. Induced Genetic Variability, 

Heritability and Genetic Advance in Sesame (Sesamum 

indicum L.). SABRAO Journal of Breeding & 

Genetics 2014; 46(1)  

3. Burton GW. Quantitative inheritance in grasses. 

Proceedings of the 6th International Grassland Congress. 

1952, 277-283. 

4. Cochran GW, Cox MG. Experimental Designs. John 

Wiley and Sons Inc., New York. 1950, 45-67. 

5. Food and Agriculture Organization (FAO) FAOSTAT 

Statistical Database of the United Nation Food and 

Agriculture Organization (FAO) Statistical Division. 

Rome, 2015  

Available at: http://faostat.fao.org/site/339/default.aspx. 

Accessed Jan 2016 

6. Gangadhara K, Prakash JC, Badiger B, Shadakshari TV, 

Yathish KR, Rajesh AM. Genetic divergence, genetic 

advance and heritability in sesame (Sesamum indicum 

L.). Bioinfolet-A Quarterly Journal of Life 

Sciences, 2012; 9(4):457-462. 

7. Ismaila A, Usman A. Genetic variability for yield and 

yield components in sesame (Sesamum indicum 

L.). Indian Journal of Science Research. 2012; 3:358-361.  

8. Johnson HW, Robinson HF, Comstock RE. Estimates of 

genetic and environmental variability in soybean. 

Agronomy Journal. 1955; 47: 314-318. 

9. Lush JL. Intra-sire correlation on regression of offspring 

on dams as a method of estimating heritability of 

characters. Proceedings of American Society for Animal 

Production. 1940; 33:392-401. 

10. Menzir Ahadu. Phenotypic variability, divergence 

analysis and heritability of characters in sesame 

(Sesamum indicum L.) genotypes. Nature and 

Science. 2012; 10(10):117-126. 

11. Revathi S, John Joel A, Manivannan N. Genetic 

variability in sesame (Sesamum indicum L.). Electronic 

Journal of Plant Breeding. 2012; 3(1):692-694. 

12. Sivasubramaniam P, Menon PM. Inheritance of short 

stature in rice. Madras Agricultural Journal. 1973; 

60:1129-1133. 

13. Solanki ZS, Gupta D. Variability and genetic divergence 

studies in sesame (Sesamum indicum L.). Sesame and 

Safflower Newsletter, 2001; (16):28-31. 

14. Teklu DH, Kebede SA, Gebremichael DE. Assessment of 

genetic variability, genetic advance, correlation and path 

analysis for morphological traits in sesame 

genotypes. Asian Journal of Agricultural Research. 2014; 

8(4):181-194. 

http://www.chemijournal.com/

