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ABSTRACT

This study focused on sesame and aimed to assess heterosis in seed yield and associated traits, including
days to 50% flowering, days to maturity, plant height (cm), effective branches per plant, number of capsules
per plant, capsule length (cm), leaf area (cm?), seeds per capsule, 1000-seed weight (g), oil content percentage,
and seeds per plant (g). Crosses were established using diallel analysis (excluding reciprocals) involving
eight parents, resulting in 28 F, hybrids, along with one standard check (GT-5). The experiment was conducted
in three replications using a Randomized Block Design (RBD) at the Research Farm of Niger Research
Station, Navsari Agricultural University, Vanarasi, Tal. Vansda, Dist. Navsari during the Rabi-summer seasons
of 2020-21 and 2021-22. The analysis of variance based on the experimental design revealed significant
variations in the genotypes for each trait, indicating a substantial level of genetic diversity within the
material. The differences observed between the parents and hybrids were also significant for all traits,
underscoring the uniqueness of each character in both parents and hybrids. Significant mean sum of
squares for parents vs. hybrids and check vs. hybrids were observed for each trait, indicating the presence
of mean heterosis across all characters. Several crosses exhibited notably better parent heterosis and
standard heterosis in seed yield per plant and other desirable characteristics. Better parent heterosis ranged
from -35.17 percent (AT-338 x JLS-2611) to 62.45 percent (AT-360 x ASRT-9), demonstrating a wide range of
improvements. Standard heterosis varied from -43.15 percent (LT-15-28 x JLS-2611) to 30.06 percent (JLS-
2420 x LT-15-28). The crosses JLS-2420 x LT-15-28 (30.06 %), AT-338 x AT-360 (23.81%), AT-360 x LT-15-28
(23.21%) and AT-360 x ASRT-9 (22.32%) exhibited the highest heterobeltiosis and standard heterosis for
seed yield and other desirable traits. These promising hybrids warrant further evaluation to harness heterosis
benefits, contingent on identifying suitable hybrid seed production technology in future breeding programs.
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Sesame, an ancient and pivotal oilseed crop, holds

Introduction include West Bengal, Uttar Pradesh, Rajasthan, Madhya

Pradesh, Andhra Pradesh, Orissa, Tamil Nadu, Gujarat,

significant importance in Indian agriculture. Oilseed crops,
crucial to India’s economy, make the country the world’s
leading producer in both total area and production.
Sesame, cultivated year-round across kharif, semi-Rabi,
Rabi and summer seasons, spans approximately 19.47
lakh hectares with a total production of 8.66 lakh tons
and productivity of 413 kg/ha. Ranking sixth among oilseed
crops in India, it follows mustard, groundnut, soybean,
cotton seed and sunflower. Key sesame-producing states

and Telangana. Gujarat, with over 1.94 lakh hectares,
contributes significantly to the national production,
particularly in districts like Amareli, Bhavnagar,
Surendranagar, Rajkot, Jamnagar and Kutch, yielding 0.97
lakh tonnes at a productivity rate of 395 kg/ha
(Anonymous, 2021). To introduce variability in sesame,
hybridization stands recognized as a valuable method for
enhancing yield and other essential traits. The careful
selection of parents and breeding techniques by plant
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breeders plays a pivotal role in generating promising
varieties through hybridization. Evaluating the genetic
value of germplasm becomes the initial step for plant
breeders in choosing parents for hybridization programs,
aiming to produce high-quality segregates. Heterotic
hybrids, exhibiting desirable transgressive segregates in
advanced generations have been instrumental in sustaining
the yellow revolution and meeting the country’s growing
domestic and export demands in the twenty-first century.
Sesame’s unique characteristics make it an ideal candidate
for hybrid seed production. The commercial-scale
exploitation of heterosis in autogamous crops has led to
the development of high-yielding hybrids, proving to be a
vital genetic tool for enhancing yield potential. The
estimation of additive and non-additive gene actions
through this technique aids in gauging the potential for
commercial exploitation of heterosis and guides breeding
programs in segregating generations to isolate pure lines
among the progenies of successful hybrids. Various
mating patterns are employed in breeding programs to
select superior parents and investigate trait inheritance
genetics. Diallel analysis, a systematic method widely
applied in crop plants, tests genotype performance in
hybrid combinations and characterizes the gene actions
controlling quantitative traits (Griffing, 1956). Considering
this, the present research in sesame with objective; to
know the per se performance of parents and hybrids
and study the nature of magnitude of heterosis for seed
yield and its component characters.

Materials and Methods

Nine sesame parents, including AT-377, DS-10, AT-
338, AT-360, JLS-2611, ASRT-9, JLS-2420, LT-15-28 and
GT-5 (check), along with their set of 37 genotypes
comprising eight parents, 28 F, hybrids and the check
variety GT-5 were planted in a Randomized Block Design
(RBD) with three replications at the Research Farm of
Niger Research Station, Navsari Agricultural University,
Vanarasi, Tal. Vansda, Dist. Navsari during Rabi-summer,
2020-21 for the development of crosses and an
experimental material was evaluated during Rabi-
summer, 2021-22. Vanarasi-396580, India. Parent seeds
were obtained through selfing, and F, hybrid seeds were
produced using a half-diallel technique. Observations were
recorded for eleven characters, including flowering and
maturity duration, plant height, branches, capsules per
plant, capsule length, leaf area, seeds per capsule, 1000-
seed weight, oil content percentage, and seeds per plant.
Statistical analyses were conducted on the mean
performance of hybrids and parents for multiple
characters. The significance of each character was
determined through analysis of variance using the Panse

and Sukhatme (1985) methodology. The formula for
calculating better parent heterosis (BP) adhered to the
techniques outlined by Fonseca and Patterson (1968) and
Meredith and Bridge (1972) for standard heterosis.

Results and Discussion

The analysis of variance conducted for the
experimental design revealed significant variations among
genotypes for all assessed traits, indicating a notable level
of genetic diversity within the utilized material. Significant
differences between the parents and hybrids were
observed for all traits studied, suggesting distinctive
characteristics in both parents and hybrids across the
board. The mean sum of squares attributed to parents
vs. hybrids and check vs. hybrids were significant for all
traits, indicating the presence of mean heterosis. Certain
crosses exhibited considerably better parent heterosis and
standard heterosis, particularly in seed yield per plant and
other key characteristics. Notably, crosses such as JLS-
2420 x LT-15-28 (30.06%), AT-338 x AT-360 (23.81%),
AT-360 x LT-15-28 (23.21%) and AT-360 x ASRT-9
(22.32%) displayed promising results for seed yield per
plant. These specific crosses merit further evaluation to
fully harness heterosis or consider their inclusion in future
breeding programs to obtain desirable segregants for the
development of superior genotypes.

Days to 50% flowering

Early flowering in sesame is considered advantageous,
with significant and desirable (negative) estimates of
superior parent and standard heterosis. Better parent
heterosis for days to 50% flowering ranged from -12.02
(AT-377 x LT-15-28) to 11.21 (DS-10 x AT-360). Ten
out of the 28 hybrids exhibited significant and negative
better parent heterosis. Standard heterosis estimates
relative to check GT-5 ranged from -7.70 (DS-10 x
ASRT-9) to 26.80 (AT-338 x AT-360) percent. Only one
of the 28 hybrids demonstrated considerable and negative
standard heterosis. These findings align with the research
of Jeeva et al. (2020) and Nehra et al. (2021), affirming
a significant degree of heterosis favoring earliness in the
desired direction.

Days to maturity

Early maturity is a desirable trait in sesame. Among
the 28 hybrids, four exhibited significant and negative
better parent heterosis for days to maturity. The heterosis
over the better parent ranged from -6.35 (DS-10 x ASRT-
9) to 11.64 (AT-338 x AT-360) percent. Additionally, three
out of 28 hybrids displayed significant and negative
standard heterosis, when compared to the check variety
GT-5. Conventional heterosis estimations over GT-5 varied
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Table 1 : Analysis of variance for experimental design for different traits in sesame.
Source ofvariation df | Daysto 50% Days to Plant height Effective Capsules Capsule
flowering maturity (cm) branches per plant length (cm)
per plant

Replications 2 2.17 107 101.45 0.42 136.89 0.04
Genotypes % 22.19** 49.15** 193.80 ** 1.28** 632.28 ** 0.09 **
Parents 7 9.40 ** 35.41** 87.47* 0.30* 167.86* 0.08 **
Hybrids 27 24.31** 55.36 ** 208.70 ** 1.40 ** 690.19 ** 0.09 **
P.vs. Hy. 1 62.07 ** 13.37* 562.83 ** 5.56 ** 2646.54 ** 0.06 *
Check vs. Hybrids 1 14.64* 13.37** 166.35* 0.58* 305.82* 0.10*
Error 72 2.27 336 40.14 0.14 7156 0.01
Total 110 8.79 18.30 91.54 052 256.26 0.04
Source of variation df Leafarea Seeds per 1000-seed Oil content Seedyield

(cm?) capsule weight (g) (%) per plant (g)
Replications 2 7.61 41.49 0.01 511 153
Genotypes % 18.40** 112.76 ** 0.11** 22.20** 16.99 **
Parents 7 8.29* 60.70 ** 0.04** 7.92** 6.01*
Hybrids 27 20.84 ** 126.87 ** 0.13** 25.95** 20.06 **
P.vs. Hy. 1 28.46 ** 117.19* 0.18** 36.71** 19.06 **
Check vs. Hybrids 1 13.49* 91.19* 0.04* 6.59* 8.66*
Error 72 334 17.59 0.01 165 212
Total 110 8.34 49.17 0.04 8.44 6.98

* Significant at 5% level, ** Significant at 1% level.

from -6.70 (DS-10 x ASRT-9) to 15.36 (AT-338 x AT-
360) percent. These findings are consistent with the
research of Kumar et al. (2012), Vavdiya et al. (2013),
and Kumari and Ganesamurthy (2017), which also
reported a high degree of heterosis favoring early maturity.

Plant height (cm)

Among the 28 crossings, five displayed a considerable
and positive heterotic effect over the better parent, while
fourteen hybrids exhibited a significant and positive
heterotic effect over the standard check. The estimated
better parent heterosis for this trait ranged from -16.00
percent (ASRT-9 x JLS-2420) to 15.13 percent (AT-338
x LT-15-28). The hybrid AT-338 x LT-15-28 demonstrated
the most favorable parent heterosis (15.13%), followed
by DS-10 x AT-338 (14.24%) and DS-10 x ASRT-9
(12.97%). Conventional heterosis estimates for this trait
ranged from -12.47 percent (ASRT-9 x JLS-2420) to
19.79 percent (AT-360 x JLS-2611). AT-360 x JLS-2611
exhibited the highest significant and positive standard
heterosis (19.79%), followed by AT 338 x LT-15-28
(19.26%) and AT-377 x JLS-2611 (18.38%). Similar
findings were reported for plant height in sesame by

Mothilal and Ganesan (2005), Kumar et al. (2012),
Karthickeyan etal. (2017), Jeeva et al. (2020) and Nehra
et al. (2021).

Effective branches per plant

Among the 28 crosses, eleven hybrids exhibited
significant and positive heterosis over the superior parent.
The range of improved parent heterosis varied from -
37.63 (AT 377 x DS-10) to 54.25 (ASRT-9 x JLS-2420)
percent. In terms of standard heterosis, fifteen hybrids
outperformed GT-5 by a considerable and favorable
margin, ranging from-34.51 (AT-338 x AT-360) to 53.49
(ASRT-9 x JLS-2420) percentage. These results are
consistent with the findings of Govindarasu et al.(2001),
Misra et al. (2008), Vavdiya et al. (2013), Karthickeyan
et al. (2017), Abd-elsaber et al. (2019), Jeeva et al.
(2020) and Nehra et al. (2021) in sesame, especially
regarding effective branches per plant.

Capsules per plant

Nine out of the 28 hybrids under study exhibited
substantial and positive improved parent heterosis for
capsules per plant. The significant parent heterosis for
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AT-338 = AT-360

@Better parent Heterosis

360 = LT-13-28

m5tandard Heterosis

AT

l

-360 = ASRT-9

Fig. 1 : Per se performance of top four crosses along with per se performance of better parent heterosis and standard heterosis

for seed yield in sesame.

Table 3 : Magnitude of better parent heterosis (BP %) and standard heterosis (SH %) in sesame.

Range of heterosis (%) Number of crosses with significant heterosis
S.no. | Characters BP (%) | BP (%) SH (%) | SH (%)
BP (%0) SH (%0)
+Ve -\Ve +Ve -\Ve
1 Days to 50% flowering -12.02t011.21 | -7.70t026.80 3 10 9 1
2 Days to maturity -6.35t011.64 -6.70t015.36 5 4 7 3
3 Plant height (cm) -16.00t015.13 | -12.47t019.79 5 3 14 2
4. Effective branches per Plant -37.63t054.25 | -34.51t053.49 1 4 15 2
5. Capsules per Plant -42.65t058.70 | -31.23t064.24 9 3 15 1
6. Capsule length (cm) -15.11t08.55 -7.86t017.02 2 5 14 1
7. Leafarea (cm?) -11.97t014.58 | -5.741019.04 7 2 15 0
8 Seeds per capsule -24.91t021.42 | -17.92t040.14 6 4 13 1
9 1000-seed weight (g) -13.26t1017.08 | -7.67t019.56 9 7 13 1
10. | Oil content % -16.64t015.22 | -20.64t07.22 9 6 3 9
1 Seed yield per plant (g) -35.17t062.45 | -43.15t030.06 7 4 4 13

total capsules per plant ranged from -42.65 (AT-377 %
AT-360) to 58.70 (ASRT-9 x JLS-2420) percent.
Regarding standard heterosis, fifteen of the 28 hybrids
demonstrated significant and positive heterosis over the
standard check GT-5. Notably, significant standard
heterosis ranged from -31.23 (AT-377 x AT-360) to 64.24
(ASRT-9 x JLS-2420) percentage points. These findings
are in line with previous research by Gaikwad and Lal
(2011), Karthickeyan et al. (2017), Chauhan et al. (2019)
and Jeeva et al. (2020) concerning capsules per plant.

Capsule length (cm)

Among the 28 hybrids subjected to testing, only two
exhibited substantial and positive better parent heterosis
for capsule length. The better parent heterosis estimations
ranged from -15.11 percent (JLS-2420 x LT-15-28) to

8.55 percent (DS-10 x LT-15-28). Standard heterosis for
capsule length varied from -7.86% (JLS-2420 x LT-15-
28) t0 17.02% (DS-10 x LT-15-28). However, fourteen
hybrids demonstrated significant and positive standard
heterosis. Earlier investigations by Kumar et al. (2012),
Vavdiya et al. (2013), Abd-elsaber et al. (2019) and
Jeeva et al. (2020) yielded analogous findings concerning
sesame capsule length.

Leaf area (cn?)

Among the 28 hybrids subjected to testing, seven
displayed significant and favorable improvement in parent
heterosis for leaf area. The better parent heterosis
estimations ranged from -11.97% (AT-377 x LT-15-28)
to 14.58% (AT-360 x LT-15-28). Standard heterosis for
leaf area varied from -5.74% (AT-377 x LT-15-28) to
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Table 4 : Four most heterotic crosses (standard heterosis) for seed yield per plant along with per se performance and their

heterotic effects for component characters in sesame.

S. | Crosses Mean seed Seedyield Days to Days to Plant Effective
no. yield per per plant 50% maturity height branches
plant (g) (9) flowering (cm) per plant

1 |JLS-2420 x LT-15-28 1457 30.06 ** 389 042 165.77** 42.13**
2. | AT-338 x AT-360 13.87 23.81** 26.80 ** 15.36 ** 2.37 -34.51**
3 | AT-360 x LT-15-28 13.80 23.21** 0.13 10.02 ** 10.34 17.94

4. | AT-360 x ASRT-9 13.70 22.32** 2.30 2.73 10.59 37.96**
S. | Crosses Capsules Capsule Leafarea Seeds per 1000-seed Oil content
no. per plant length (cm) (cm?) capsule weight (g) (%)

1 |JLS-2420 x LT-15-28 26.22* -7.86* -493 40.14 ** 389 -340

2. | AT-338 x AT-360 53.97 ** 13.33** 13.38** -163 -1.44 -8.01**
3 | AT-360 x LT-15-28 14.67 10.32** 19.04 ** 26.08 ** 13.56 ** 0.74

4. | AT-360 x ASRT-9 23.83** -1.22 -1.04 26.58 ** -3.89 -12.64**

*Significant at 5% level, **Significant at 1% level.

Table 5 : Comparison of top four promising crosses based on
significant heterotic effects.

per se performance for yield per plant, BP (%), SH (%) and

Hybrids per se Better Standard Significant heterosis Significant heterosis
performance parent Heterosis for other characters for other charactersover
Heterosis over better parent standard check
JLS-2420 % LT-15-28 1457 58.3** 30.06** DFF, EFP, PH, EBP, CL, PH, EBP, CPP, CL, SPC
LA, SPC
AT-338 x AT-360 13.87 27.2** 23.81** | DFF, DM, EBP, CPP, LA, DFF, DM, EFP, CPP, CL,
SPC, SW, OC LA,OC
AT-360 x LT-15-28 13.80 51.6 ** 23.21** DFF, DM, LA, SPC, SW DM, CL, LA, SW, SPC
AT-360 x ASRT-9 13.70 62.5** 22.32** DFF, EBP, CPP, SPC, EBP, CPP, SPC,OC
SW, 0C

BP (%): Better parent heterosis DFF:Days to 50% flowering
SCA: Specific combining ability PH: Plant height (cm)

CL: Capsule length (cm) LA: leaf area (cm?)

OC: Oil content SYP: Seed yield per plant.

19.04% (AT-360 x LT-15-28). Notably, fifteen out of the
28 hybrids exhibited considerable and positive standard
heterosis.

Seeds per capsule

Six hybrids exhibited significant and positive better
parental heterosis, with the percentage ranging from -
24.91 (DS-10 x AT-360) to 21.42 (DS-10 x ASRT-9)
percent among the 28 hybrids. Regarding conventional
heterosis, 13 out of the 28 hybrids demonstrated
substantial and positive heterosis over the standard check
GT-5 for seeds per capsule. Standard heterosis varied
from-17.92 (DS-10 x AT-360) t0 40.14 (JLS-2420 x LT-
15-28) percent. These findings align with previous
research by Misra et al. (2008), Gaikwad and Lal (2011),

SH (%): Standard heterosis DM: Days to maturity
EBP: Effective branches per plant CPP : Capsules per Plant
SPC: seeds per capsule SW: 1000-seed weight (g)

Chauhan et al. (2019) and Jeeva et al. (2020) regarding
seeds per capsule in sesame.

1000-seed weight (g)

Nine out of 28 hybrids exhibited positive and
significantly better parent heterosis, ranging from -13.26
(AT-377 x ASRT-9) to 17.08 (AT-338 x JLS-2611)
percent. Additionally, among the 28 hybrids, 13
demonstrated positive and substantial standard heterosis
over the standard check GT-5, ranging from -7.67 (AT-
377 x ASRT-9) to 19.56 (AT-338 x JLS-2611) percent.
Similar findings were observed in the studies conducted
by Kumar et al. (2012), Vavdiya et al. (2013) and Nehra
et al. (2021) for 1000-seed weight in sesame.
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Appendix |
S. | Genotypes Daysto Daysto Plant Effective Capsule Capsule
no. 50% maturity height branches per plant length (cm)
flowering (cm) per plant
1 | AT377 44.49 95.28 100.26 3.03 72.02 2.89
2 | DS10 42.00 93.69 95.69 292 61.17 257
3 | AT 338 44.27 97.18 97.14 2.80 69.61 312
4 | AT 360 4811 104.44 102.58 215 49.10 2.83
5 | ASRT9 4459 96.02 86.34 273 55.78 2.86
6 | JLS2420 45.73 98.40 98.50 2.62 62.15 297
7 | LT-15-28 43.38 94.03 97.92 2.66 56.07 2.95
8 | JLS2611 44.89 95.65 104.01 323 62.33 2.76
Parental Mean 44.68 96.84 97.80 2.77 61.03 2.87
9 | AT377xDS 10 40.16 94.33 98.03 1.89 47.80 2.84
10 | AT 377 x AT 338 44,99 94.34 101.97 3.06 80.13 279
11 | AT 377 x AT 360 40.99 96.93 87.63 2.63 41.30 272
12 | AT 377 x ASRT 9 40.06 94.27 106.73 219 7297 311
13 | AT 377 xJLS 2420 4349 94.17 106.70 331 74.83 291
14 | AT 377 x LT-15-28 39.82 88.52 98.40 339 57.40 3.02
15 | AT 377 x JLS 2611 43.00 94.67 111.90 217 68.93 2.85
16 | DS 10 x AT 338 44,98 101.86 110.97 351 74.50 2.88
17 | DS 10 x AT 360 45.15 95.89 10353 2.83 67.57 2.62
18 | DS10x ASRT 9 37.90 87.74 108.10 317 5493 281
19 | DS10xJLS 2420 42.65 96.41 82.80 330 59.87 2.88
20 | DS10x LT-15-28 38.84 88.56 99.27 4.01 74.93 320
21 | DS10xJLS 2611 42.83 94.96 109.83 388 98.03 2.82
22 | AT 338 x AT 360 52.06 108.48 96.77 180 92.47 310
23 | AT338xASRT9 45.34 98.90 109.03 33 95.17 2.9
24 | AT 338 x JLS 2420 4398 94.64 107.17 314 84.70 318
25 | AT 338 x LT-15-28 42.98 96.50 112.73 344 83.30 3.06
26 | AT 338 xJLS 2611 4398 97.82 110.27 4.14 69.77 298
27 | AT360x ASRT9 42.00 96.61 104.53 379 74.37 270
28 | AT 360 x JLS 2420 43.34 93.83 99.33 390 91.23 317
29 | AT 360 x LT-15-28 41.00 103.46 104.30 324 68.87 3.02
30 | AT 360 x JLS 2611 41.99 95.79 11323 339 67.60 298
3l | ASRT9xJLS2420 45.00 96.28 82.73 4.22 98.63 311
32 | ASRT9x LT-15-28 40.17 95.16 96.20 290 54.30 3.00
33 | ASRT9xJLS 2611 4482 100.05 102.67 4.07 52.37 3.06
34 | JLS 2420 x LT-15-28 42.65 93.64 109.43 390 75.80 252
35 | JLS2420x JLS 2611 46.19 99.54 108.87 371 85.10 2.68
36 | LT-15-28 x JLS 2611 39.67 94.33 109.10 3.9 75.37 301
Hybrid Mean 42.86 95.99 103.29 3.31 72.94 2.93
General Mean 43.20 96.12 101.87 3.18 70.01 2.91
37 | GT-5 41.02 94.04 94.52 2.75 60.06 2.73
SEmz+ 0.87 1.06 3.66 0.22 4.88 0.07
CD 2.45 2.98 10.31 0.62 13.77 0.21
CV% 3.49 1.91 6.22 11.97 12.08 4.37

Appendix I continued...
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Appendix I continued...
S. | Genotypes Leafarea Seed per 1000 seed Oil content Seedyield
no. (cm?) capsule weight (g) (%) per plant (g)
1 | AT377 40.99 55.55 304 39.68 9.93
2 | DS10 3761 53.34 2.82 41.72 6.43
3 | AT 338 39.92 63.00 3.02 40.06 10.90
4 | AT 360 39.77 59.28 319 4311 843
5 | ASRT9 36.99 52.64 319 42.26 817
6 | JLS2420 40.11 64.67 3.07 40.32 9.20
7 | LT-15-28 3848 54.65 298 44,06 910
8 | JLS2611 41.87 59.75 3.06 4312 7.37
Parental Mean 39.47 57.86 3.05 41.79 8.69
9 | AT377xDS 10 41.60 62.38 293 43.32 10.37
10 | AT 377 x AT 338 4443 60.37 326 4488 727
11 | AT 377 x AT 360 43,07 5741 332 4591 13.00
12 | AT 377 x ASRT 9 3841 64.65 277 4184 833
13 | AT 377 xJLS 2420 0.4 59.06 328 46.45 10.10
14 | AT 377 x LT-15-28 36.08 55.59 313 4202 10.43
15 | AT 377 x JLS 2611 4452 5240 329 46.32 857
16 | DS 10 x AT 338 42,93 57.04 290 45.94 743
17 | DS 10 x AT 360 41.85 4451 2.96 43.36 12.13
18 | DS10x ASRT 9 3821 64.77 315 3H.22 7.00
19 | DS10xJLS 2420 37.56 63.34 319 40.27 10.47
20 | DS10x LT-15-28 3871 57.35 310 4361 7.03
21 | DS10xJLS 2611 41.60 53.44 333 39.93 7.07
22 | AT 338 x AT 360 4340 53.35 2.96 40.83 13.87
23 | AT338xASRT9 3841 59.32 330 38.33 877
24 | AT 338 x JLS 2420 41.30 65.43 2.85 4453 12.20
25 | AT 338 x LT-15-28 371.78 65.49 329 41.20 877
26 | AT 338 xJLS 2611 42.33 54.55 359 42.63 7.07
27 | AT360x ASRT9 37.88 68.64 2.88 38.77 13.70
28 | AT 360 x JLS 2420 4371 67.32 3.08 47.28 7.20
29 | AT 360 x LT-15-28 4557 68.37 341 44,06 13.80
30 | AT 360 x JLS 2611 4163 53.85 349 47.59 7.20
3l | ASRT9xJLS2420 37.68 62.11 290 4320 11.93
32 | ASRT9x LT-15-28 4231 55.33 3.00 47.12 743
33 | ASRT9xJLS2611 41.67 62.38 327 421 8.40
34 | JLS 2420 x LT-15-28 36.39 76.00 312 42.87 1457
35 | JLS2420x JLS 2611 40.95 59.44 325 43.60 11.20
36 | LT-15-28 x JLS 2611 40.33 66.52 298 4413 6.37
Hybrid Mean 40.70 60.37 3.14 43.19 9.70
General Mean 40.37 59.66 3.12 42.92 9.52
37 | GT5 38.28 3.00 44.38 11.20 11.20
SEmz+ 1.05 2.42 0.06 0.74 0.84
CD 2.97 6.83 0.17 2.09 2.37
CV% 4.52 7.03 3.28 3.00 15.30

Mean values of parents, hybrids and checks for different characters under study in Sesame.
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Oil content (%)

Among the 28 hybrids, nine exhibited positive and
significant parent heterosis, ranging from -16.64 (DS-10
x ASRT-9) to 15.22 (AT-377 x JLS-2420) percent.
Additionally, three hybrids within the same group displayed
positive and substantial standard heterosis over the
standard check GT-5, ranging from -20.64 (DS-10 x
ASRT-9) to 7.22 (AT-360 x JLS-2611) percent. These
findings are consistent with the results reported by
Thiyagu et al. (2007), Banerjee and Kole (2011), Kumar
et al. (2012) and Chauhan et al. (2019) concerning
sesame oil content.

Seed yield per plant (g)

Seven hybrids exhibited significant and positive
heterosis over the better parent, while four hybrids
demonstrated significant and positive heterosis over the
standard check. The improved parent heterosis estimates
ranged from -35.17% (AT-338 x JLS-2611) to 62.45%
(AT-360 x ASRT-9). Likewise, standard heterosis varied
from -43.15% (LT-15-28 x JLS-2611) to 30.06% (JLS-
2420 x LT-15-28). These results are consistent with
previous findings reported by Govindarasu et al. (2001),
Manivan and Ganesan (2001), Mothilal and Ganesan
(2005), Anuradha et al. (2008), Raghunaiah et al. (2008),
Gaikwad and Lal (2011), Jadhav and Mohrir (2013),
Durga et al. (2015), Pawar et al. (2016), Karthickeyan
etal. (2017), Kumari and Ganesamurthy (2017), Karande
et al. (2018) and Raikwar (2018).

Conclusion

The available data reveal substantial diversity in the
material concerning seed yield and its components. The
influence of non-additive genetic variations was
pronounced in the inheritance of all traits studied, including
days to 50% flowering, days to maturity, plant height,
effective branches per plant, capsules per plant, capsule
length, leaf area, seeds per capsule, 1000-seed weight,
oil content, and seed output per plant. This suggests that
non-additive genetic variance plays a significant role,
indicating that heterosis breeding could be a more effective
approach for enhancing these traits in sesame.
Additionally, crossings exhibiting high seed and oil yield,
along with substantial heterosis and heterobeltiosis, should
be strategically utilized through the pedigree approach to
generate desirable transgressive segregants with elevated
seed yield and increased oil content. The hybrids displayed
significantly better parent heterosis and standard heterosis
across various traits. Notably, 7 and 4 cross combinations
exhibited significant positive better parent heterosis and
standard heterosis, respectively, for seed yield per plant.
The better parent heterosis and standard heterosis ranges

for seed yield were -35.17 to 62.45 and -43.15 to 30.06,
respectively, per plant. AT-360 x ASRT-9 (62.45%) and
JLS-2420 x LT-15-28 (30.06%) demonstrated the most
notable parent and standard heterosis for seed yield.
These hybrids warrant further evaluation to harness the
full potential of heterosis once suitable traits are identified.
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