



Genetic variability and correlation of sesame genotypes using morphological traits
Abstract 

Sesame is one of the major oilseed crop cultivated in India.  Sesame is called the "Queen of Oilseeds." The demand for the sesame oil is increasing, but the productivity of sesame in India is around 537 kg/ha. 
The present study was conducted during the summer 2022 at the Regional Agricultural Research Station (RARS), Polasa, Jagtial, with the purpose of estimating genetic variability, heritability
,  genetic advance  as percent of mean and character association among 32 advanced breeding lines of sesame (Sesamum indicum L.) along with checks in three replications in a Randomized Block Design. The high phenotypic coefficient of variation was observed for the number of branches per plant. High heritability and genetic advance as a percentage of the mean was observed for number of branches per plant and number of capsules per  plant.  It indicates these traits were governed by additive gene action. This suggests that these traits can be effectively enhanced through simple phenotypic selection. Seed yield per plant recorded a positive significant correlation with plant height and number of capsules per plant. It indicates the expression of these characters has a better scope for direct selection.
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Introduction

Sesame (Sesamum indicum L.), a diploid crop with a chromosome number of 2n = 2x = 26, is considered one of the most ancient oilseed crops. It is grown across tropical and subtropical regions. It is highly valued for its culinary-grade oil, which is abundant in unsaturated fatty acids and natural antioxidants like sesamin and sesamolin. Owing to its high oil stability and long shelf life, sesame is called as "Queen of Oilseeds." Sesame  contains approximately 44-58% oil, 18-25% protein, around 13.5% carbohydrates and 5% ash. The seeds possess anti-inflammatory properties and have demonstrated efficacy in lowering blood glucose levels, aiding in the management of type 2 diabetes Gayathri et al., 2025 (1). With over 3,000 years of cultivation history, sesame has been utilized by humans for more than 6,000 years as a source of seeds, leaves, and oil for dietary and culinary purposes. It contains essential  minerals, vitamins,  phytosterols,  tocopherols,  lignans,  and  other  bioactive  compounds  that  contribute  to  human  health  by   mitigating   aging,   atherosclerosis,   cardiovascular   diseases,  and  degenerative  conditions  such  as  cancer  Dinkar et al., 2025(2). Sesame is also renowned for its versatility; it grows well in a variety of soil types, has a high tolerance to drought, and fits well into different crop rotation systems. Its byproduct, sesame cake, is highly nutritious and commonly used as both fertilizer and animal feed, especially for dairy cattle Gayathri at al., 2025 (1). In India, during 2023-24 season, sesame is cultivated in an area of 1.531 million  hectares with a production of 847,000 tonnes and productivity of 553 kg/ ha. Telangana records approximately 10,000 tonnes of production with a yield level of 740 kilograms per hectare from 0.014 million hectares Indiastat 2023-24 (3) . The demand for sesame is increasing since the last decade by increase of the health awareness among the consumers towards the nutritional value of sesame seed oil. In such situation the demand of sesame seeds increasing globally and so  it plays a major role by earning Rs. 3159.47 crores of revenue during the year 2020-21 through exports Agricultural statistics 2022 (4). Increase of the productivity is important for the demand. Selection is merely to improve sesame yield, identification and utilization of genetically superior genotypes is imperative. Understanding genetic parameters such as genotypic and phenotypic coefficients of variation (GCV and PCV), heritability estimates, expected genetic gain and genetic advance as a percentage of the mean (GAM) provides insight into the underlying genetic architecture of quantitative traits.  Breeders can use these parameters help breeders in determining the effectiveness of selection for trait improvement. 
High heritability alone does not ensure genetic gain unless accompanied by a substantial genetic advance, highlighting the importance of additive genetic effects. A
 recent study aimed to estimate the genetic variability, heritability, and genetic advancement for various yield-attributing factors in sesame, with the expectation that these findings will help in developing more effective genetic enhancement strategies for the crop. Improvement for the yield is normally realised by using genetically diverse parents in the breeding programmes and profound knowledge of genetic variability in crops is very essential for effective selection in development of varieties. Character association among yield and its component characters plays a major role in selection while developing new varieties.

Materials and Methods

 The study involved 32 sesame genotypes comprising  local checks viz., Jagtiala Til-1 (JCS 1020) and Jagtiala Til-2 (JCS 2454), which were evaluated in an Randomized Block Design during summer, 2022 at Regional Agricultural Research Station, Jagtial.  Each genotype was raised in 3m length with spacing of 30 x 15 cm. Recommended agronomic practices were uniformly applied throughout the crop growth period. Observations were recorded on seven yield parameters from five randomly chosen plants per genotype for phenological traits (days to 50% flowering and maturity), plant architecture (height and number of branches), yield attributes (capsule count, test weight and seed yield). The mean values were used for statistical analysis. The coefficient of variation, heritability in broad sense and genetic advance were calculated using equations  Swathy et al., 2018 (5) and Burton 1953 de Vane (6). The correlation coefficients were carried out Johnson 1955  (7). 
 Results and Discussion 

The range, mean, variability analysis results were calculated for the seven quantitative traits viz., days to 50 % flowering, days to maturity, plant height (cm), number of branches per plant, number of capsules per plant,  test weight (g) and seed yield (kg/ha) presented 
in Table 1. PCV showed higher values than GCV suggesting less impact of environmental factors on the studied traits. GCV and PCV values classification to interpret, where variability is considered low if it is below 10%, moderate between 10% and 20%, and high when it exceeds 20% as per the classification of Sivasubramanian and Menon (1973) (20). The narrow gap between PCV and GCV values indicates that these traits are largely governed by genetic factors. Similar trends have been reported in earlier studies  Gayathri et al., 2025, Swapna et al., 2024, Mitkari et al., 2023 (1, 8,9). 

Low PCV and GCV values were recorded for days to 50% flowering (5.87%, 4.97%), days to maturity (3.78%, 3.57%) and test weight (6.12% , 5.75%) which were in agreement with the results reported by previous workers Gayathri et al., 2025 and Swapna et al., 2024 (1,8).  Moderate PCV and GCV were noticed for plant height (16.87 %, 11.87 %) and number of capsules per plant (19.91% and 15.92%). Similar results were reported by earlier workers  Mitkari et al., 2023 and Ashfaq etal., 2025 (9,10).  Number of branches per plant recorded high PCV (23.95%) and moderate GCV (19.67%), which was on par with the findings reported by Abate and Mekbib et al., 2015 (12). Seed yield per plant recorded moderate PCV (11.87) and  low GCV (7.43). These results are similar with the findings Monpara et al., 2016 (13)

Heritability
 and genetic advance (GAM) offer valuable insights into the genetic control of quantitative traits and help guide effective selection decisions. Many researchers have documented wide variations for various yield-contributing features in sesame.  Heritability estimates were categorized as low when below 30 percent, moderate when ranging between 30 and 60 percent and high when the value is above 60 percent. Similarly, genetic advance as percent of mean was low when it is less than 10%, moderate when it is 11% and 20% and high when it is 20% or more as per the classification of Johnson et al. (1955) (7). When heritability is high but the corresponding genetic advance as percent of mean is low, it typically suggests the role of non-additive gene effects, indicating that direct selection may not lead to substantial improvement due to possible environmental interactions. Conversely, traits exhibiting high values for both heritability and genetic advance as percent of mean are generally influenced by additive gene action, thus offering better scope for genetic enhancement through selection Monpara et al., 2016  and Gayathri et al., 2025 (13,1 ). Heritability values in the present investigation ranged from 36% to 90%, while GAM (genetic advance as percent of mean) vary from 6.96% to 33.27%. The high heritability of more than 60 % combined with high genetic advance as percent of mean for  number of branches per plant, number of capsules per plant and test weight. These results corroborate the findings of earlier studies Gayathri  et al., 2025 and Divya et al., 2028 (1, 15). High heritability values indicate as a measure of genetic advancement through phenotypic selection. This suggested that selection for these traits would be effective for crop improvement.  
Table 1: Genetic parameters for yield components traits sesame
	Trait
 
	General Mean


	Variance
	Coefficient of variation
	Broad sense heritability (%)
	Genetic Advance (GA) at 5%
	GAM (%) at 5%

	
	
	Genotypic (Vg)
	Phenotypic (Vp)
	GCV (%)
	PCV (%)
	
	
	

	Days to 50% flowering
	38.48
	3.66
	5.10
	4.97
	5.87
	71.7
	3.34
	8.67

	Days to maturity
	88.94
	10.10
	11.28
	3.57
	3.78
	89.5
	6.19
	6.96

	Plant height (cm)
	101.81
	107.34
	294.91
	10.18
	16.87
	36.4
	12.88
	12.65

	Number o branches
plant
	3.14
	0.38
	0.57
	19.67
	23.95
	67.4
	1.04
	33.27

	Number o capsules
plant
	70.18
	124.88
	195.32
	15.92
	19.91
	63.9
	18.41
	26.23

	Test weight (g)
	3.06
	0.03
	0.04
	5.75
	6.12
	88.3
	0.34
	11.12

	Seed yield (Kg/ha)
	912.03
	4585.52
	11715.84
	7.43
	11.87
	39.1
	87.27
	9.57


Table 2- Correlation analysis of quantitative traits
	
	Days to 50% flowering
	Days to maturity
	Plant height (cm)
	Number of branches
plant
	Number of capsules per plant
	Test weight (g)
	Seed yield (kg/ha)

	Days to 50% flowering
	1.000
	0.552***
	-0.247*
	-0.174
	-0.142
	-0.459 ***
	0.185

	Days to maturity
	
	1.000
	0.110
	0.098
	0.056
	-0.152
	0.018

	Plant height (cm)
	
	
	1.000
	0.440 ***
	0.411 ***
	0.219
	0.454***

	Number of branches per
	
	
	
	1.000
	0.210
	0.060
	0.090

	Number of capsules per
	
	
	
	
	1.000
	0.070
	0.735***

	Test weight (g)
	
	
	
	
	
	1.000
	0.116

	(kg/ha)
	 
	 
	 
	 
	 
	 
	1.000


The estimates of correlation coefficients between seed yield and other yield contributing traits were given in Table 2. Relative higher magnitude of correlation coefficients indicating a strong heritable association among various yield contributing characters. Days to maturity exhibited significant positive association with  days to 50% flowering (0.552). This suggests that genotypes that flower early generally reach maturity sooner.  Days to 50% flowering negative significant correlation with plant height (-0.247). It suggests that genotypes that flower early generally reach maturity sooner. These findings are consistent with earlier research Mitkari et al.,2023 (16). Number of branches per plant had strong positive significant correlation with  plant height (0.439) means taller plants generally produce more branches, suggesting taller varieties with better branching could be selected together for higher yield, as both traits often positively influence seed yield. Similar results were reported by earlier workers. Kalaiyarasi et al., 2019 (17). The number of capsules per plant  had positive significant correlation with plant height (0.411). This was in accordance with earlier studies Disowja et al., 2020 (18).  Seed yield was positively significant correlation with plant height (0.454) and number of capsules per plant (0.735).  Such strong association is highly desirable since improvement in any of these yield-contributing characters will have a direct positive effect on seed yield per plant. This suggests that selection focusing on these traits would likely lead to a substantial improvement in seed yield. Similar results were reported by previous studies Kalaiyarasi et al., 2019 and Disowja et al., 2020 (17, 18). Days to 50% flowering exhibited negative significant correlation with test weight (-0.459). It indicates that genotypes with earlier days to 50% flowering produce more test weight.  These results were similar to the findings Ghule  et al., 2024 (19)

Conclusion

The present study revealed the traits plant height and the number of capsules per plant showed high heritability combined with high genetic advance as percent of mean (GAM) indicates the dominance of additive genetic effects and the potential for effective improvement through selection. Correlation  analysis  indicated  that  seed yield exhibited positive significant correlation with plant height and number of capsules per plant,  It, indicating that selection of these traits can be used as selection criteria for evolving new varieties for higher seed yield.  Therefore, more importance should be given during the selection in the breeding programme for these traits in accordance with the previous studies.
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