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Introduction 
Sesame (Sesamum indicum L.) is a crop, which is cultivated in diverse 
agroecological situations. It is called as the “Queen of  oil seeds” because of its 
excellent qualities of the seed, oil and meal. Sesame is highly nutritive (oil 50%, 
protein 25 %) and its oil contains an antioxidant called sesamol which imparts a 
high degree of resistance against oxidative rancidity. It is an important annual 
oilseed crop in the tropics and warm subtropics, where it is usually grown in small 
patches [1]. In India, Sesame crop is grown throughout the country round the year 
in area of about 18.6 lakh hectares with a total production of 6.3 lakh tonnes and 
productivity of 341kg/ha (Directorate of Economics and statistics, 2013). Diallel 
analysis can used for getting genetic information from various crops for breeding 
programs [2]. Heterosis a phenomenon of increased vigor, is obtained by 
hybridization of inbred lines. Mubashir et al. (2009) [3] conducted an experiment 
comprising of five parental lines and their ten crosses, recording 40.35–255.12% 
heterosis in yield-contributing components. The sesame plant has distinct features 
favourable for hybrid seed production. Heterosis of small amount for individual 
yield contributing characters may have an additive or synergistic effect on the end 
product [4]. Therefore, the present study was undertaken to study the extent of 
heterosis for quantitative traits in sesame. 
 
Materials and Methods 
The experimental materials consisted of 9 genotype viz. AT 324, AT 311, AT 316, 
AT 314, AT 319, AT 308, GT 10, GT 4and SKT 12-2, which were crossed in a 9×9 
diallel mating design excluding reciprocals during kharif-2013and produce 36 
cross combinations. All the 36 hybrids and their 9 patents and one standard check 
viz. GT 2 raised in a randomized Block Design with 3 replication at Main Castor-
Mustard Research Station, S. D. Agricultural University, Sardarkrushinagar during 
kharif-2014, with inter and intra-row spacing 45 and 15 cm, respectively. The 
observations were recorded on five competitive plants selected from each 
genotype in each replication for days to flowering, days to maturity, plant height

 
(cm), number of branches per plant, number of capsules per plant, number of 
seeds per capsule, seed yield per plant (gm), 1000 seed weight (gm), harvest 
index (%), oil content (%) and chlorophyll content. Oil content of each samples 
were estimated in percentage by using Nuclear Magnetic Resonance Technique 
(NMR) (Tiwari et al., 1974)[5]. The chlorophyll content was measured at flowering 
stage of selected plant by using SPAD 502 meter [6]. The replication wise mean 
values of each genotype for various characters were subjected to statistical 
analysis as per the procedure of Randomized Block Design as suggested by 
Panse and Sukhatme, 198 )[7]. 
 
Results and Discussion 
The analyses of variances for various economic traits are presented in [Table-1]. 
Analysis of variance showed significant differences among parents for all the 
eleven traits studied. This revealed the presence of significant variability in the 
experimental material. The crosses showed significant differences for all traits, 
which indicated the existence of variability among the crosses. The interaction 
between the parents and crosses recorded significant differences among all 
characters except days to flowering, 1000 seed weight, harvest index and 
chlorophyll content. These results are in agreement with the findings of Kumar et 
al. (2013) [8] and Vekariya et al. (2015) [9]. This indicated that average 
performance of hybrids significantly differed from that of the parents as a group of 
these traits suggesting the presence of sufficient variability for all these 
characters. The details on range of three types of heterosis, number of significant 
hybrids along with best three heterotic combinations are presented in [Table-2]. 
The extent of heterosis for days to 50 percent flowering had range varied from -
6.73 to 8.49 percent when all the three types were considered. The hybrid AT 316 
× GT 4 and AT 316 × AT 308 depicted high significantly all the three types of 
heterosis in desirable direction. Only one hybrid GT 4 × SKT 12-2 showed highest 
significant standard heterosis for earliness over standard check GT 2. None of the 
cross showed significant negative heterosis over MP, BP and SP for dwarfness. 
Standard heterosis for number of branches per plant had a range of -69.39 to 
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128.57 with 18 crosses showing more number of branches then the variety GT 2. 
The hybrid GT 10 × GT 4 (128.57%) registered high significant positive standard 
heterosis followed by GT 10 × AT 314 (112.24%) and GT 10 × AT 316 (110.20%).  
For number of capsules per plant the cross GT 10 × AT 316 showed highest 
significant positive relative heterosis (87.26%) and heterobeltiosis (72.87%). The 
cross GT 10 × AT 316 (96.25%) also showed highest significant positive standard 
heterosis followed by GT 10 × GT 4 (61.08%) and GT 10 × AT 319 (60.56%) than 
the variety GT 2. The trait, number of seeds per capsule showed a ranged of -
17.04 to 32.77 with 19 crosses exceeded the value of GT 2. The cross AT 311 × 
SKT 12-2 and AT 324 × GT 10 registered high significant positive relative 
heterosis as well as heterobeltisis. The highest standard heterosis for number of 
seeds per capsules recorded by the cross AT 308 × SKT 12-2 (32.77%) followed 
by AT 311 × SKT 12-2(27.28) over the check GT 2. For seed yield per plant, the 

mid parent heterosis ranged from -18.69 to 75.24 percent, heterobeltiosis ranged 
from -38.52 to 67.90 whereas, standard heterosis varied from -25.23 to 43.75 
percent with 12 crosses had more yield than the standard check GT 2. The 
highest significant positive heterobeltiosis was recorded by the cross AT 308 × 
SKT 12-2 (67.90%) followed by AT 311 × SKT 12-2 (53.58%) and GT 10 × GT 4 
(47.95%) for seed yield per plant. The GT 10 × GT 4(13.33gm) was the best 
hybrid for seed yield per plant, which registered significantly higher standard 
heterosis (43.75%) which is followed by AT 308 × SKT 12-2 (40.44%), AT 314 × 
GT 4 (39.61%) and GT 10 × AT 319 (36.74%) than the check GT 2. The hybrid AT 
311 × AT 316 registered the highest significant relative heterosis (24.59%), 
heterobeltiosis (19.21%) for test weight of the seed. This was also suggested by 
Ramesh et al. (2014)[10]. 

 
Table-1 Analysis of variance for experimental design for various characters in Sesame. 

Source of variation d.f. 
Days to 

flowering 
Days to 
maturity 

Plant height 
(cm) 

No. of 
branches 
per plant 

No. of 
capsules per 

plant 

No. of 
seeds per 
capsule 

Seed yield 
per plant 

(g) 

1000 
seed 

weight 
(g) 

Harvest 
Index (%) 

Oil 
content 

(%) 

chlorophy
ll content 

Replications 2 5.72 2.10 74.32 0.21 218.13 8.40 16.18 0.53 152.04 3.64 157.73 

Genotypes (G) 44 3.83** 15.27** 535.43** 6.66** 1324.65** 140.77** 10.39** 0.35** 123.77** 170.62** 13.04** 

Parents (P) 8 2.34* 22.07** 195.09* 7.99** 352.50* 187.70** 16.68** 0.57** 147.19** 82.49** 13.29** 

Hybrids (H) 35 4.27** 13.76** 361.15** 6.18** 1373.10** 131.30** 7.19** 0.31** 121.54** 191.74** 13.29** 

Parent vs. Hybrids 1 0.01 14.02* 9358.34** 12.70** 7405.93** 96.94** 72.04** 0.06 14.30 136.41** 2.27 

Error 88 0.87 2.86 94.88 0.18 151.72 13.16 1.49 0.06 12.92 1.62 2.28 

* P ≤ 0.05, ** P ≤ 0.01 

 
The highest relative heterosis (47.37%), heterobeltiosis (45.38%) and standard 
heterosis (36.54%) for the trait harvest index were recorded by the cross GT 10 × 
AT 319.Heterosis for oil content ranged from -54.93 to 28.08 percent with eighteen 
crosses had high oil content than the standard check GT 2. The cross AT 316 × 
AT 308 recorded highest positive significant standard heterosis (28.08%), followed 
by AT 308 × GT 4 (23.25%) and AT 314 × AT 319 (22.37%) over the check GT 2 
for the trait oil content. With respect to the trait chlorophyll content the cross AT 
314 × AT 319 showed highest positive significant relative heterosis (32.78%), 
heterobeltiosis (28.69%) and standard heterosis (22.57%). 
From the study of heterosis, it revealed that the majority of hybrids for most of the 
traits viz. seed yield per plant, number of branches per plant, number of capsule 
per plant, number of seeds per capsule, harvest index, 1000 seed weight, oil and 
chlorophyll content exhibited positive significant relative heterosis, thereby 
indicating that for these traits the genes with positive effect were dominant. While 
for traits such as plant height, days to flowering and days to maturity majority of 
the hybrids exhibited negative significant relative heterosis indicating that for these 
traits the genes with negative effects were dominant. The heterotic response over 
mid parent in sesame were also reported by Govindarasu et al. (2001) [11], Das et 
al. (2003)[12], Prajapati et al. (2006)[13], Jadhav and Mohrir (2013)[14]and 
Parimala et al. (2013)[15]. Fonseca and Patterson (1968)[16] coined the new term 
“heterobeltiosis” as an improvement of heterozygote in relation to better parent. It 
provides information about the presence of over dominance type of gene action in 
the expressions of various traits. In the present study the magnitude and number 
of hybrids exhibiting significant heterobeltiosis were variable. The maximum 
heterobeltiosis for seed yield per plant was exhibited by the hybrids AT 308 X SKT 
12-2 (67.90 %) and AT 311 X SKT 12-2 (53.38 %) followed by GT 10 X GT 4 
(47.95 %). The hybrid AT 311 X AT 316 (19.33 %) and AT 324 X AT 316 (13.92 
%) detected high heterobeltiosis for 1000-seed weight, while hybrid GT 10 X AT 
319 (45.38 %) and AT 314 X AT 308 (13.16 %) for harvest index. For oil content, 
hybrid GT 10 X AT 319 (22.84 %) was depicted high heterobeltisis. These findings 
were also supported by Baviskaret al. (1998)[17], Padmavathi (1998) [18], Kavitha 
et al. (2000)[19], Reddy et al. (2001)[20], Patel et al. (2005)[21], Salunke et al. 
(2013)[22] and Subashini et al. (2014)[23]. 
In case of standard heterosis, twelve hybrids were significant and desirable 
heterosis for seed yield per plant. The maximum significant and positive heterosis 
over check GT 2 was observed in hybrid GT 10 X GT 4 (43.75 %) followed by AT 
308 X SKT 12-2 (40.44 %), AT 314 X GT 4 (39.61 %) and GT 10 X AT 319 (36.74 

%). The heterotic response over the standard check in Sesame were also reported 
by Sakhare et al. (1998) [24], Kumar et al. (2000) [25], Manivan and Ganesan 
(2001) [26], Jadhav and Mohrir (2013)[14], Vavdiya et al. (2013)[27] and 
Subashini et al. (2014)[23]which are in accordance with the present findings. 
 
Conclusion 
It is clear from the above discussion that three crosses GT 10 X GT 4 , AT 308 X 
SKT 12-2 and AT 314 X GT4 most promising for seed yield and other desirable 
traits. These crosses are utilizing by biparental mating or recurrent selection 
breeding approaches to obtain desirable segregants for development of further 
superior genotypes for seed yield and its component trait. 
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Table-2 Range of heterosis for yield and yield components, number of crosses showing desirable heterotic performance and best heterot ic combination 

No. Character Name Range of Heterosis 
No. of significant hybrids on the 

basis of 
Best heterotic combination  over 

  MP BP SP MP BP SP MP BP SP MP BP SP 

        Cross No. Value Cross No. Value Cross No. Value 

        AT 316 × AT 308 -6.73 AT 316 × AT 308 -5.45 AT 316 × GT 4 -6.36 

1 Days to flowering -6.73 to 7.98 -5.45 to 8.49 -6.36 to 5.45 4 2 8 AT 316 × GT 4 -5.50 AT 316 × GT 4 -4.63 AT 316 × AT 308 -5.45 

        AT 308× SKT 12-2 -5.02 - - AT 308× SKT 12-2 -5.45 

        AT 316 × AT 314 -4.59 - - AT 316 × AT 314 -5.45 

2 Days to maturity -2.31 to 4.25 -2.14 to 8.88 -3.36 to 6.34 0 0 1 - - - - GT 4 × SKT 12-2 -3.36 

3 Plant height 3.28 to 38.21 3.35 to 53.18 3.11 to 37.44 0 0 0 - - - - - - 

        AT 324 × AT 311 161.02 AT 324 × AT 311 97.44 GT 10 × GT 4 128.57 

4 Branch/plant -36.17 to 161.02 -44.44 to 97.44 -69.39 to 128.57 18 5 18 AT 311 × SKT 12-2 100 AT 324 × AT 308 61.54 GT 10 × AT 314 112.24 

        AT 324 × AT 308 90.19 AT 311 × SKT 12-2 47.62 GT 10 × AT 316 110.2 

        GT 10 × AT 316 87.26 GT 10 × AT 316 72.87 GT 10 × AT 316 96.25 

5 No. of capsule /plant -17.34 to 87.26 -22.43 to 72.87 -26.96 to 96.25 16 11 12 AT 324 × AT 311 79.31 AT 324 × AT 311 67.48 GT 10 × GT 4 61.08 

        AT 324 × AT 314 57.85 AT 316 × AT 314 46.82 GT 10 × AT 319 60.56 

        AT 311 × SKT 12-2 24.26 AT 324 × GT 10 22.33 AT 308× SKT 12-2 32.77 

6 
No. of 

seeds/capsule 
-10.40 to 24.26 -17.04 to 22.33 -10.83 to 32.77 10 5 19 AT 324 × GT 10 22.67 AT 311 × SKT 12-2 19.86 AT 311 × SKT 12-2 27.28 

        AT 308× SKT 12-2 20.72 GT 10 × AT 319 12.29 AT 319 × AT 308 20.90 

        AT 308× SKT 12-2 75.24 AT 308× SKT 12-2 67.90 GT 10 × GT 4 43.75 

7 Seed yield/plant -18.69 to 75.24 -38.52 to 67.90 -25.23 to 43.75 20 9 12 AT 324 × GT 10 66.89 AT 311 × SKT 12-2 53.58 AT 308× SKT 12-2 40.44 

        AT 324 × SKT 12-2 58.76 GT 10 × GT 4 47.95 AT 314 × GT 4 39.61 

        AT 311 × AT 316 24.59 AT 311 × AT 316 19.33 AT 311 × AT 316 29.21 

8 1000 seed weight -15.90 to 24.59 -23.22 to 19.33 -15.70 to 29.21 4 2 4 AT 324 × AT 316 19.00 AT 324 × AT 316 13.92 AT 311 × AT 319 20.27 

        AT 311 × AT 319 10.30 AT 311 × AT 319 9.53 AT 319 × SKT 12-2 14.84 

        GT 10 × AT 319 47.37 GT 10 × AT 319 45.38 GT 10 × AT 319 36.54 

9 Harvest Index (%) -41.60 to 47.37 -48.56 to 45.38 -34.97 to 36.54 8 5 4 AT 314 × AT 308 34.61 AT 314 × AT 308 26.86 AT 311 × GT 4 20.51 

        GT 10 × SKT 12-2 33.94 GT 10 × SKT 12-2 23.51 AT 324 × AT 319 20.29 

        GT 10 × AT 319 26.11 GT 10 × AT 319 22.84 AT 316 × AT 308 28.08 

10 Oil Content -47.90 to 26.11 -54.93 to 22.84 -54.14 to 28.08 23 13 18 AT 311 × GT 10 23.19 AT 316 × AT 308 19.16 AT 308 × GT 4 23.25 

        AT 314 × AT 319 21.59 AT 314 × AT 319 18.04 AT 314 × AT 319 22.37 

        AT 314 × AT 319 32.78 AT 314 × AT 319 28.69 AT 314 × AT 319 22.57 

11 Chlorophyll content -32.75 to 32.78 -39.70 to 28.69 -38.32 to 22.57 5 3 3 AT 308× SKT 12-2 27.70 AT 308× SKT 12-2 26.01 GT 10 × AT 316 17.31 

        AT 311 × SKT 12-2 26.65 AT 311 × SKT 12-2 20.73 GT 4 × SKT 12-2 16.82 

 
 
 


