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ABSTRACT

The current work was done during the two successive summer seasons of
2022 and 2023 at EI-Giza Agricultural Research Station, Agricultural Research
Center, Giza Governorate, Egypt, to study the inheritance of yield and its
components in sesame. Six parents were crossed in a half diallel mating design
to produce 15 crosses. The analysis of variance showed highly significant mean
squares for all the studied traits, indicating wide diversity among the parents in
this study. The highest results were obtained for the traits of seed yield per plant
(9), 1000 seeds weight (g) and oil percentage from P1 and P5, respectively. The
cross (P2xP5) gave the highest value for seed yield per plant (g), 1000 seeds
weight (g) and oil percentage. Mean squares due to both GCA and SCA
combining abilities for crosses were highly significant for all studied traits. The
GCAV/SCA ratio large exceed the unity for all studied traits, suggesting that the
largest part of total genetic variability associated with those measurements
which were result of additive gene action. The P5 is good combiner for several
traits. The crosses (P2XP5) and (P5XP6) gave SCA significant and positive
effects for seed yield/plant (g) and oil percentage. The maximum and highly
significant heterosis estimates for mid and better parents, for 1000 seed weight
(9), seed yield/plant (g) and seed oil percentage were obtained by cross
(P2XP5). Additive (D) was highly significant for Fruiting zone length (cm),
number of branches/plant and capsules length (cm), indicating that the additive
gene action was important in controlling the inheritance of these traits. Similarly
dominance, (H1 and H2) components values were significantly positive for all
studied traits. (H1) was greater than (H2) in all studied traits. All estimates of
the environmental variance (E) were insignificant for all studied traits. The
over- all dominant effect (h?) was positive and significant for all traits except
fruiting zone length (cm). (H1/D)” values were more than unity for all traits.
The proportion (H,/4H;) was lower than 0.25. The ratio of KD/KR was greater
than unity for all traits except number of capsules/plant, 1000 seed weight and
seed yield/plant. Narrow-sense heritability (h "°) estimates was low for all traits.
Key Words: Sesame, combining ability, heterosis, GCA, SCA, gene action.

INTRODUCTION

Sesame (Sesamum indicum L.) is an important oilseed crop, that
belongs to the family Pedaliaceae, a self-pollinated crop and a diploid
(2n=26) chromosomes. Thought to have originated in Africa, most
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probably in Ethiopia (Weiss, 2000). It is called as “The queen of
oilseeds” due to the high resistance to rancidity and oxidation of sesame
oil and for the same reason. The oil percentage in sesame rang is from 50
to 60 % (Suganthi 2018). Sesame has high levels of morphological
genetic diversity. But this has not been fully harnessed for genetic
improvement of the existing cultivars through heterosis breeding (Arriel
et al., 2007). In Egypt, sesame is considered as a food crop rather than an
oil seed crop because most of its seeds are used for some food industrial
purposes, without oil extraction. The total cultivated area in Egypt was
37,000 ha produced 50,000 tons (FAO 2023). Therefore, the main goal
of sesame breeding programs is to increase seed productivity. The
Hybridization considered one of the most important tools that are used.
Therefore, he resorts to identifying parental groups that have the ability
to produce the highest level of hybrid effects in the first generation so
that they have a high value in the commercial exploitation of hybrids.
Also, the plant breeder is interested in estimating the gene effects to
apply the most effective breeding procedure for the improvement of the
attributes in question. Moreover, it depends mainly on the type of genetic
action that controls genetic variation in choosing the most efficient
breeding methodology. Hence, information on the mode of inheritance of
sesame yield and its components, their genetic behavior, and general and
specific combining abilities are highly important for sesame
improvement.

The present work was carried out to provide some information with
the hope that, this information might help full to fill the gap in genetical
studies on sesame to clarify certain aspects of the inheritance of some
quantitative traits of sesame. Therefore, five genotypes were selected for
this study with sesame domestic product Shandaweel 3.

MATERIALS AND METHODS

The present investigation was conducted at EI-Giza Agricultural
Research Station, Agricultural Research Center, Egypt, during 2022 and
2023 summer seasons to study the inheritance of sesame yield and its
components in sesame. Six diverse parents were chosen that represented
a wide range of variation. The origin of parental lines used in this study is
presented in Table (1).
Table 1: The origin of sesame genotypes for used in this experiment.

No. Genotyp Origin
Commercial Varity

Pl Shandaweel 3 Selected line from Giza32 X N.A.130
P2 N.A. 463 USA 1976

P3 N.A. 648 Japan 1987

P4 N.A. 200 Tanzania 1975

P5 N.A. 527 India 1982

P6 N.A. 604 Greece 1986
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In the 2022 season, the six parents were crossed in all possible
combinations excluding reciprocals to obtain hybrid seeds from a total of
15 F1 crosses using a half diallel mating design. In the summer season of
2023. The six parents along with their 15 F1 hybrids (21 genotypes) were
sown on June 6 in a Randomized Complete Blocks Design (RCBD) with
three replications. Each experiment unit consisted of three rows. 4 meter
long distance between rows was 60 cm and distance between plants
within row was 20 cm, with one plant left per hill after thinning. The
cultural practices were done according to the recommended method. At
maturity, The following traits were measured on ten random gradual
plants in each plot; plant height, height to first capsule on the main stem,
fruiting zone length, number of branches/plant, capsule length, number of
capsules/plant, 1000-seed weight, seed yield/plant and seed oil content
the methods were according to official methods outlined by Horwitz et
al., (1965) using Soxhelt apparatus.

Analysis of variance:

The accrued information had been subjected to the normal
evaluation of variance of RCBD consistent with Snedecore and
Cochran (1994).The degrees of freedom and sum of squares due to
genotypes were further partitioned into parents, crosses and parents vs.
crosses sum of squares and tested for significance. For separate out the
components of genetic variance and their ratios, the data were subjected
to the diallel analysis proposed by Hayman (1954 a & b). Narrow sense
heritability was estimated according to the formulas suggested by
Mather and Jinks (1982). The data were further subjected to the diallel
analysis proposed by Griffing (1956), method 2 modell, for estimating
the General (GCA) and specific (SCA) combining ability. Heterosis of all
possible 21 F1’s was estimated for both mid-parent and better-parent
using the following formulas:

e Heterosis for mid parent = ((F1 — M.P.)/M.P.) x 100
e Heterosis for better parent = ((F1 — B.P.)/B.P.) x 100

RESULTS AND DISCUSSION

Analysis of variance

Results in Table (2) indicated that the analysis of variance
showed highly significant mean squares due to genotypes, parents,
crosses and parents vs. crosses for all the studied traits this indicated that
experimental material used in present study had sufficient variability for
different traits. Similar results were obtained by Meenakumara et al.
(2015); Abd El-Kader et a.l (2017); Myint et al. (2018); Anter
(2020);Ghule et al. (2022), Thouseem et al. (2023), and Gore et al.
(2024).
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Table (2): Mean squares from ordinary analysis of variance for all
the studied traits of sesame genotypes.

Plant | height Fr;(;::gg Z S No. of [Capsules 18062% Seed oil
S.O.V. DF |Height | first 3 2 | Capsules | Length - yield o
(cm) | capsule length 82 | plant™ | (cm) weight /plant (%0)
(cm) | 5 & )]

Replication| 2 | 22.90 14.11 13.78 0.28 12.34 0.017 0.01 2.12 1.31
Genotypes | 20 |173.04™| 311.68™ | 247.01** | 7.70" | 94.94™ | 0.037" | 036" | 19.017 | 3.76"
Parents 5 | 65.42" | 181.69™ | 348.40" | 14.68™ | 28.01" | 0.0407 | 0.07" | 9.18" 1.95"
Crosses 14 | 156.26™| 32450 | 227.89" | 4.41™ | 93.34™ | 0022 | 039" | 1735 | 3.66"
Pvs.C 1 |946.01"| 782.23" 7.78 | 18.89** | 452.12" | 0.223" | 142" | 91.53" | 143"
Error 40 | 1532 10.61 19.84 | 0.34 5.96 0.007 0.01 2.31 0.71

*and ** Significant at 0.05 and 0.01 levels of probability, respectively.
Mean performance
The results for mean performance of the six parents and its fifteen
crosses showed in (Table 3). The P4 gave higher value for plant height
(cm). The P2 gave higher value for height first capsule (cm) while P5
expressed the lowest height for first capsule and achieving the highest
value for fruiting zone length (cm), branches number/plant and capsules
number/plant. The highest results were obtained for the traits of capsule
length, 1000 seeds weight (g), seed yield per plant and oil percentage
from P1 and P5 respectively. The results indicated that the cross (P3xP5)
gave the highest value in plant height (cm). The cross (P2xP4) gave the
highest value for the height first capsule and capsule length. The cross
(P3xP4) gave the highest value in the traits of the number of
capsules/plant. While the cross (P2xP5) gave the highest number of
branches/plant, 1000 seeds weight, seed yield per plant (g) and oil
percentage. Many researchers found similar results, Hassan and Sedeck
(2015); Abd El-Kader et al., (2017); Abd-Elsaber (2019 a&b); Anter
(2020); Jeeva et al., (2020); Rathod et al., (2021) and Meenakumara
(2023).
Combining ability
Results in Table (4) indicated the analysis of variance for
combining ability in sesame yield traits. Mean squares due to general
(GCA) and specific (SCA) combining abilities for crosses were highly
significant for all traits. The GCA variance contains additive effect, while
SCA variance contains non-additive as outlined by Griffing (1956).
Hence, the significant estimates of both GCA and SCA variances
suggested that both additive and non-additive gene action were important
in controlling the inheritance of the traits under study for all sesame
genotypes. Ahmed and Adam (2014); Anter (2020) and Jeeva et al.,
(2020), reported that the mean squares value due to GCA and SCA were
highly significant for all studied traits and the ratio of GCA/SCA was a
higher magnitude for GCA variance in all traits, this suggesting the
preponderance of an additive gene action. Several investigations revealed
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the importance of both additive and dominance gene effects in the

genetic control of seed yield and its contributing traits in sesame:

MeenaKumara et al., (2015); Abd El-Kader et al., (2017); Abd-

Elsaber et al., (20193, b); Kumar et al., (2021); Anju et al., (2023),

and Gore et al., (2024).

Table (3): Mean performance of the parents and their F; crosses for
all the studied treats of sesame.

e W
Plant | height Pruitin £ s | No. of Capsul | 1000 Seed .
Genotypes | height first g zone 33 Capsule es seed yield Oil
(cm)  |capsule length g 2 & plant® Length | weight Iplant (%)
(cm) <’ (cm) (9)

P1 180.00 | 88.33 | 91.67 | 1.00 13353 | 341 354 3332 | 4543
P2 172.67 91.00 81.67 | 6.43 139.20 3.32 3.45 31.40 43.79
P3 182.67 | 75.33 | 107.33 | 5.93 138.70 | 3.14 3.32 3327 | 4417
P4 185.00 | 79.67 | 105.33 | 6.23 14093 | 3.18 3.15 32.69 | 4357
P5 177.33 71.00 106.33 | 7.13 141.53 3.40 3.48 35.64 4541
P6 175.00 | 85.33 | 89.67 | 5.63 13593 | 3.22 321 30.61 | 44.80
1x2 175.00 80.67 94.33 | 4.33 134.40 3.42 4.20 34.81 44.80
1x3 177.00 | 78.00 | 99.00 [ 5.50 142.67 | 3.40 352 33.53 | 46.00
1x4 186.33 | 102.33 | 84.00 [ 7.07 149.00 351 3.38 34.14 46.88
1x5 185.33 | 82.33 | 103.00 | 7.73 143.40 | 3.42 4.28 39.16 | 43.43
1x6 183.00 | 84.33 | 98.67 | 5.60 137.20 | 3.38 3.78 33.80 | 45.46
2x3 188.33 | 102.33 | 86.00 [ 6.97 151.20 3.44 3.77 37.46 46.18
2x4 194.33 | 112.33 | 82.00 | 5.10 14560 | 354 3.83 34.86 | 44.86
2x5 195.00 | 91.67 | 103.33 | 8.67 151.00 | 3.50 4.32 40.32 | 4750
2x6 184.00 | 82.67 | 101.33 | 6.87 137.30 | 3.36 342 3310 | 4471
3x4 192.00 87.67 104.33 | 6.10 151.47 3.35 3.34 35.20 44.87
3x5 200.33 | 92.00 | 108.33 | 7.87 14540 | 337 3.46 35.82 | 46.46
3x6 180.33 | 90.33 | 90.00 [ 6.00 140.80 | 3.24 3.30 31.85 | 4531
4x5 196.33 | 98.67 | 97.67 | 7.60 150.00 | 3.47 3.92 36.50 | 45.53
4x6 188.00 | 82.00 | 106.00 | 7.77 139.70 | 3.27 3.29 33.63 | 44.62
5x6 185.00 76.33 108.67 | 5.93 144.40 3.48 351 38.17 47.11
Mean of
parents 178.78 81.78 97 5.39 138.31 3.28 3.36 32.82 44.53
Mean of
Crosses 187.36 89.58 97.78 6.61 144.24 341 3.69 35.49 45.58
Mean of
genotypes 184.90 | 87.35 | 97.56 6.26 14254 | 3.37 3.59 34.73 | 45.28
L.S.D.5% 6.46 5.38 7.46 0.98 4.03 0.13 0.12 251 1.39
L.S.D.1% 8.64 7.19 9.84 1.29 5.39 0.18 0.16 3.35 1.86

Table (4): Mean squares of genotypes, general combining ability
(G.C.A) and specific combining ability (S.C.A) for all the
studied treats of sesame.

7 o w

o | PO | P | 0 T [0 | TS T

SOV | df. th ?clr%:; capsul length g% S?)?;rlﬂ% Length | weigh | Plant” | (%)
e | (m | "B em | t@ | '

oA | 5 basper | 10428 | 153647 | oo | sazo™ | coor™ | ooz~ | 1194 | 066

sCA | 15 bozas | 10377 | sg57 | 168" | 24.04™ | 0009 | 009" | 4477 | 140

Error | 40 | 511 | 354 661 | 011 | 199 | 0002 | 0.002 | 0.77 | 024

GCA/SCA | 155 | 1.00 262 | 310 | 227 236 | 265 | 267 | 0.46

*and ** Significant at 0.05 and 0.01 levels of probability, respectively.
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The GCA/SCA ratio large exceed the unity for all studied traits,
suggesting that the largest part of total genetic variability associated with
those measurements which were result of additive gene action. In this
respect, Ahmed and Adam (2014) the ratio GCA/SCA was large exceed
the unity for studied traits in both seasons, except seed yield per plant.
Anyanga et al., (2016), reported that additive gene action controlled
plant height, branches per plant, capsules on main stem, capsules on
branches, and capsule length. Abd-Elsaber et al., (2019) showed that the
ratio of GCA/SCA is largely exceed the unity for all studied except
number of capsules/plant and number of branches/plant, Also, Abd-
Elsaber (2019b), in another research, made it clearer reported the
GCA/SCA ratio was lower than 1, meaning that non-additive component
was more important than additive for all the traits studied including plant
height and oil percentage. However, MeenaKumara et al., (2015) found,
the ratio GCA/SCA variance was less than one, which indicated the
preponderance of non-additive gene action for the quantitative traits
studied. Kumar et al., (2021) observing the 6°GCA/G°SCA ratio was
lower than unity for oil percentage content. These observations are in
conformity with the finding of Hassan and Sedeck (2015); Abd EI-
Kader et al., (2017); Myint et al., (2018);Anter (2020) and Gadhiya et
al., (2023),

General combining ability effects

Estimates of GCA influences of all studied genotypes for each trait
are listed in Table (5). The GCA was found to be significantly differed
for most traits. The P4 recorded highly significant positive GCA
influences for plant height and found to be a good general combiner for
increasing plant height. In contrast, the P1 showed highly significant
negative GCA effects for this trait and could be considered as a good
general combiner for reducing plant height. Regard height first capsule
the P2 recording highly significant positive GCA in this trait. For length
of fruit zone and number of branches/plant, the P5 was found to be a
good general combiners, where they recorded highly significant positive
GCA Influences. With respect to number of capsules/plant trait, the P4
and P5 were good combiners as exhibited highly significant positive
GCA effects. For capsule length, the P5 had highly significant positive
GCA influences while, significant positive GCA influences were
recorded by the P1, and so these two parents were good general
combiners. For seed yield/plant, the P5 had highly significant positive
estimates of GCA effects, indicating that this parent appeared to be the
best general combiners for this trait. The P5 had highly significant
positive GCA effect for 1000-seed weight, it could be considered as good
donor for this trait. For seed oil content, the P5 had highly significant
positive GCA influences. In that context, this P5 is good combiner for
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most of traits and several traits and sizable genetic gain could be
expected from their crosses in sesame breeding programs in Egypt.
Results on general combining ability for these traits were reported
previously by Dhillon (1975) who reported that combining ability of
parents gave useful information on the choice of parents. Priya et al.,
(2016) reported Knowledge on general combining ability coupled with
per se performance would result in the identification of parents with good
reservoir of superior genes. Deshmukh et al., (2019) indicated that
clearly there appeared to be close relationship between GCA and per se
performance of most of the traits expressed by the parents. In turns it will
help as criteria to select the parents for breeding programs. Jawahar Lal
et al., (2020) indicated that presence of at least one parent with high
GCA effects indicating that a high general combiner in the cross
combination might result in good specific combination. Also, these
results are in agreement with Abd El-Kader et al., (2017), Myint et al.,
(2018), Anter (2020); Jeeva et al., (2020); Anju et al., (2023), and
Gore et al., (2024). They created GCA effects in the desired direction for
seed yield and yield components.

Table (5): Estimation of general combining ability (GCA) effects of

the six sesame parents for all the studied traits.

Plant | height | FTUiting| z § | No.of | capsules| 1000 seed| Seed

Genotypes | height | first I;ﬁgfh % %)_ Caé)ssm Length | weight yield (?/:)I)
(cm) | capsule cm | =8 plant® | (cm) (9) Iplant

Pl -3.46™ | -0.89 | -2577 | -1.457 | -3.00 | 0.043" | 0135”7 | -0.13 | 0.06
P2 -1.54" | 5037 | 6577 | 0.12 0.01 0.036" | 0.160™ | 0.03 | -0.17
P3 1.13 -1.317 | 2437 | 0.06 1397 | -0.065™ | -0.141 | -0.34 | 0.02
P4 408" | 386" 0.22 028" | 248" | -0.014 | -0.136™ | -0.42 | -0.38"
P5 279" | -356™ | 6357 | 1.03" | 243" | 0.054™ | 0.162" | 2277 | 0.49™
P6 -3.00" | -3.147 | 0.14 -0.05 | -3.32" | -0.054™ | -0.1807 | -1.42" | -0.02

LSD gi 5% 1.47 1.23 1.68 0.22 0.92 0.031 0.027 0.57 0.32

LSD gi 1% 1.97 1.64 2.24 0.29 1.23 0.041 0.036 0.77 0.43
LSD gi-gj

o 228 | 190 | 260 | 034 | 142 | 0047 | 0041 | 089 | 049
(o]
Lo 9| 306 | 254 | 348 | 045 | 191 | 0063 | 0055 | 119 | 066

* and ** Significant at 0.05 and 0.01 levels of probability, respectively.

Specific combining ability effects

The effects of specific combining ability (SCA) of all sesame
parents’ combinations for all traits are listed in Table (6). Regarding the
plant height trait the magnitude of SCA effects in hybrids varied from -
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5.57 (P1 x P3) to 11.51 (P3XP5). Out of 15 crosses, 5 hybrids exhibited
significant and desirable (positive) SCA effects. The cross P3XP5
(11.51) ranked first, followed by P2XP5 (8.85). For height to first
capsule, the spectrum of variation for SCA effects in hybrids was from -
11.81 (P4 x P6) to 24.27 (P4 x P5), out of 15 crosses, 5 crosses showed
significant and negative SCA effects in desirable direction. The cross
P1xP2 (-10.82) ranked first trailed by P1xP3 (-7.15). With regard to
length of fruit zone, two parental combinations; P2XP6 (10.21) and
P4XP6 (8.08) expressed highly significant positive (SCA). For number of
branches/plant, two parental combinations; P1XP4 (1.97) and P1XP5
(1.89) expressed highly significant positive (SCA). With respect to
number of capsules/plant, highly significant and positive SCA effects
were observed by cross P2X P3 (7.25) and P1XP4 (6.99) expressed
highly significant positive (SCA). For capsule length, 4 hybrids showed
significant SCA effects these, hybrids depicted positive and significant
SCA estimates in desirable direction, thus they were good specific
combinations. Some of the good specific combinations were P2 x P4
(0.15), P1 x P4 (0.11), P5 x P6 (0.11) and P2 x P3 (0.10). For 1000-seed
weight, 6 hybrids were identified as good specific combinations by
exhibiting significant and positive SCA effects. Hybrids (P2xP5) (0.40)
and (P1xP5) (0.39). They were good specific combinations. For seed
yield/plant, estimates of SCA effects were highly significant and positive
for the crosses (P2XP5), (P2XP3), (P5XP6) and (P1XP5), indicating the
superiority of these crosses. Three hybrids gave SCA significant and
positive effects for oil percentage (%), the high SCA significant was
obtained (P1xP4), (P2xP5) and (P5xP6), respectively. Suggesting that
parents with high or low values of GCA effects may not always provide
highly valuable crosses with high value of SCA effects. The highest
positive value of SCA effect do not commonly participate in sesame crop
(self-pollinated) improvement (Pandey et al., 2018). Gadhiya et al.,
(2023), revealed that In the case of specific combining ability effects,
none of the hybrids collectively exhibited a favorable SCA effect for all
the traits. the trend of SCA effect for seed yield and its components were,
more or less, in agreement with the results reported by Hassan and
Sedeck (2015); MeenaKumara et al., (2015); Abd El-Kader et al.,
(2017); Myint et al., (2018); Abd-Elsaber et al. (2019a); Deshmukh et
al,. (2019); Anter (2020); Jeeva et al., (2020); Anju et al., (2023) and
Gore et al., (2024). They found that the genetic divergence among the
parental genotypes had the largest effect on generated cross
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combinations, especially in estimation of SCA effects for seed yield and

yield components.

Table (6): Estimates of specific combining ability effects for all the
studied traits of sesame.

Plant |[height Fruiting No. of [apsules 1000 Seed .
Cross height | first zone - Branches Capsules |Length sged yield oil
(cm) |[capsule length | Number plant® | (cm) weight /plant (%)
(cm) (@
1x2 -4.90" }10.82" | 5.92" -0.60* -5.15™ -0.03 | 0327 | 0.18 -0.37
1x3 5577 | -7.157 1.58 0.63* 1.74 0.05 -0.07 | -0.73 0.64
1x4 0.80 |12.017 | -11.21™ | 1.97** 6.99" 011" | -021" | -0.04 | 1.927
1x5 1.10 -0.57 1.67 1.89** 1.43 -0.05 | 0.39™ | 2.29™ | -2.40™
1x6 455 1.01 3.54 0.84** 0.98 002 | 0237 | 062 0.14
2x3 385 |11.267 | -7.42" 0.52 7.257 0.10" | 0.157 | 3.04" | 1.04
2x4 6.897 | 16.107 | -9.217 | -1.57** 0.56 0157 | 0217 | 052 0.13
2x5 885" | 285 6.00" 1.25%** 6.01" 0.04 | 0407 | 3.29™ | 1.907
2x6 364 |-6577 | 10217 0.53 -1.94 000 |-0.15" | -0.25 | -0.39
3x4 1.89 -2.24 412 -0.50 505" 0.06 0.03 1.23 -0.05
3x5 11517 | 9517 2.00 0.52 -0.97 001 |-016™ | -0.84 0.67
3x6 -2.70 | 7.437 | -10.13" | -0.27 0.18 -0.02 0.03 -1.13 0.02
4x5 455" | 11.017 | -6.46" 0.02 2.54" 005 | 0307 | -0.07 0.15
4x6 201 |-6.07" | 8.08™ 1.27** -2.01 -0.04 0.01 0.74 -0.26
5x6 030 | -4.32" 463" -1.31** 2.74" 011" | -0.07 | 2597 | 1.377
SD Sij 5% 4,05 3.37 461 0.60 252 0.08 0.07 157 0.87
SD Sij 1% 5.42 451 6.16 0.81 3.38 0.11 0.10 2.10 1.17
SDsijsik | 604 | 503 | 688 0-90 3.77 013 | 011 | 234 | 130
5%
SDsijsik | g08 | 673 | 920 120 504 | 017 | 015 | 314 | 174
1%
:0'/30 sk o5g | 466 | 637 083 3.49 012 | 010 | 217 | 121

*and ** Significant at 0.05 and 0.01 levels of probability, respectively.

Estimation of heterosis

Table (7) indicated the estimates heterosis of grosses over mid
and better parent for all studied traits. For plant height trait, two crosses,
(P2XP5) and (P3XP5) gave the maximum and highly significant
heterosis estimates. However, the maximum and highly significant
heterosis estimates were observed for height first capsule in the crosses
(P4XP5) and (P3XP5), length of fruit zone in the cross (P2XP6), number
of branches/plant in the cross (P1XP4) and (P1XP5), number of
capsules/plant in the cross (P2XP3), capsule length in the cross (P2XP4),
1000 seeds weight (g) in the cross (P2XP5), seed yield/plant in crosses
(P2XP5) and seed oil content in crosses (P2XP5) over mid and better
parents, respectively. These results are in the line with results reported by
Hassan and Sedeck (2015); Abd El-Kader et al., (2017); Abd-Elsaber
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et al., (2019 a&b); Jeeva et al., (2020); Rathod et al., (2021); Gadhiya

et al., (2023); Meenakumara (2023) and Naresh et al., (2024).

Table (7): Heterosis relative to Mid parent (MP) and Better parent
(BP) for all the studied treats of sesame.

Treats Plant height (cm) height first capsule Frmtmgé(r):)e length Branches Number
Gen. MP BP MP BP MP BP MP BP
1x2 -0.76 -2.78 -10.04™ | -11.36" 8.85 2.91 16.59 | -32.64"
1x3 -2.39 -3.10 -4.68 -11.707 -0.50 -7.76 58.65 -7.30
1x4 2.10 0.72 21.837 | 15.85" -14.727 -20.257 | 95.39 13.37
1x5 3.73" 2.96 3.35 -6.79 4,04 -3.13 90.16" 8.41
1x6 3.10 1.67 -2.88 -4.53 8.82" 7.64 68.84" -0.59
2x3 6.00" 3.10 23.05" | 12.457 -8.99 -19.88" 12.67 8.29
2x4 8.67" 5.05" 31.647 | 23.44" -12.307 -22.157 | -19.47" | -20.737
2x5 11.437 9.96" 1317 0.73 9.93" -2.82 27767 | 21.50"
2x6 5.85 5.14" -6.24" -9.16" 18.29™ 13.017 13.81 6.74
3x4 444" 3.78" 13.127 | 10.04™ -1.88 -2.80 0.27 -2.14
3x5 11.30" 9.67" 25747 | 22.127 1.40 0.93 20.41** | 10.28
3x6 0.84 -1.28 12.45" 5.86 -8.63" -16.15" 3.75 1.12
4x5 8.377 6.13"7 30.977 | 23.85" 772" -8.15 13.72 6.54
4x6 444" 1.62 -0.61 -3.91 8.72" 0.63 30.907 | 24.60
5x6 5017 432" 235 | -1055" 10.88™ 2.19 -7.05 -16.82"

Table 7: (continued)
No. of Capsules Capsules 1000 seed weight Seed Oil
plant® Length (cm) (9 (%)

Gen. M.P B.P MP | B.P M.P B.P M.P B.P M.P B.P
1x2 -1.44 | -3.45* | 1.68 | 0.29 | 20.38** | 18.85** | 7.57* 4.47 044 | -1.37
1x3 | 4.81** | 2.86* | 3.97* | -0.20 258 -0.57 0.72 0.65 268" | 1.26
1x4 8577 | 5.72** | 6.42** | 2.83 120 | -4.34** | 344 2.46 5347 | 319
1x5 4277 | 1.32 0.34 0.20 | 22.00** | 21.02** | 13.58** | 9.89** | -4.38" | -4.40™
1x6 1.83 0.93 201 | -0.78 | 12.01** | 6.79** | 575 1.45 0.78 0.08
2x3 8.82" | 8.62** | 6.71** | 3.82 | 11.33** | 9.28** | 1584** | 12.58** | 500 | 455~
2x4 3.95%* | 3.31* | 8.98** | 6.73** | 16.12** | 11.12** | 8.78* 6.64 271 2.45
2x5 7.58** | 6.60** | 4.12* | 2.84 | 24.74%* | 24.14** | 20.29** | 13.14** | 651 | 4.62"
2x6 019 | -136 | 265 | 1.21 2.81 -0.77 6.75 5.40 093 | -0.21
3x4 8.33** | 7.47** | 6.17** | 545* | 3.35* 0.70 6.72* 5.78 2.29 1.59
3x5 3.77*%* | 273 311 | -0.88 1.76 -0.57 3.96 0.51 3737 | 2.32
3x6 254* | 151 178 | 041 1.23 -0.50 -0.30 -4.29 1.85 1.13
4x5 6.21** | 5.98** | 537** | 1.96 | 18.35** | 12.74** | 6.84* 2.41 2.34 0.27
4x6 0.92 -0.88 | 2.03 | 134 | 351* 2.60 6.25 2.88 0.98 | -0.40
5x6 4.08** | 203 |518* | 245 | 4.99** 0.86 | 15.25%* | 7.12* | 446" | 3.76"
*and ** Significant at 0.05 and 0.01 levels of probability, respectively.

Tr. Seed yield plant™

Genetic Components analysis:

Results were further subjected to the diallel analysis proposed by
Hayman (1954 a&b) to obtain more information about the genetic
behavior for the traits under study. Additive (D), Dominance (H1 and



Egypt. J. of Appl. Sci., 40 (5-6) 2025 40

H2), (F) value, h?, Environmental variances (E) and derived parameters

for the studied traits are presented in Table (8).

Table (8): Estimates of genetic components and ratios derived from a
6x6 diallel cross analysis for all studied traits in sesame.

Genetic Plant height Fruiting =z No. of -0 1000 Seed .

component | height first Zone | e Capsule |2 S g | seed yield Oil

S (cm) capsule length g S | s plant?! 282 weight /plant (%0)

Cm | S8 > 2|

D 16.58 56.97 | 109.61" | 4.78 725 [ 0.012 0.023 2.30 0.40
F 6.09 84.22 88.06 | 3.78" | -1752 | 0.003 | -0.064 | -2.80 0.38
H, 178.18" | 428.36™ | 246.17" | 6.33" | 79.93” | 0.024™ | 0.3217 | 13.85" | 4.81"
H, 133.24™ | 327.05" | 191.407 | 5.22" | 69.13" | 0.0217 | 0.247" | 11.55" | 459"
h? 201.48" | 167.00" | -1.94 | 402" | 96.52” | 0.047" | 0.305" | 19.35" | 2.95~
E 5.23 3.59 6.52 0.11 2.09 0.002 | 0002 | 0.77 0.25
(H1/D)* 3.28 2.74 1.50 1.15 3.32 1.47 3.76 2.46 3.46
(H/4H,) 0.19 0.19 0.19 0.21 0.22 0.22 0.19 0.21 0.24
KD/Kr 1.12 1.74 1.73 2.05 0.47 1.22 0.45 0.60 1.32
hng) 0.42 0.30 0.41 0.43 0.48 0.40 0.56 0.50 0.08

Additive (D) was h|Ic1th significant for Fruiting zone length (cm),
number of branches plant™ and Capsules Length (cm), indicating that the
additive gene action was important in controlling the inheritance of these
traits and can be easily fixed in early generation (Rathod et al., 2021).
Similarly, (H2) component value was significantly positive for all traits.
Theoretically, (H2) should be equal to or less than (H1)
(Hayman1954a&b). (H1) was greater than (H2) in all traits indicating
that the positive and negative alleles at the loci for these traits were not
equal in proportion in the parents. Values of (H1) were greater than the
respective D values for all traits indicating the important role of dominant
genetic variance. The over-all dominant effects, as algebraic sum over all
the loci in heterozygous phase in all crosses (h?), was found to be positive
and significant for all traits except fruiting zone length, stressing that
dominance genes effects were mainly attributed to heterozygosity and
dominance seeming to be acting in positive direction (unidirectional) for
these traits. The fruiting zone length showed insignificant values of h?,
indicating that dominance gene effect was bi- directional in nature (both
dominant and recessive alleles were involved at various loci) and did not
indicate any direction of dominance. The distribution of relation
frequencies of dominant versus recesswe genes (F) were positive and
significant for number of branches plant™, suggested greater frequencies
of dominant alleles in the parents for this trait. All estimates of the
environmental variance (E) were insignificant for all studied traits,
indicating that all traits have not been greatly affected by environmental
factors The mean degree of dominance across as estimated by the ratio
(H/D) °® was found to be more than unity for all traits, indicating, the role
over-dominance gene effects in the inheritance of the studied traits. The
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positive and negative alleles were not equally distributed between the

parents as the ratio (H2/4H1) was less than 0.25. The ratio of KD/KR

(dominance and recessive genes) in the parents was greater than unity for

all tralts except No. of capsules plant™, 1000 seed weight and seed yield

plant™ suggesting an excess of dominant genes in the parents for these
traits. Meanwhile, the less than unity values for No. of capsules plant™?,

1000 seed weight and seed yield plant™, revealing the recessive alleles

compared to dominant ones. Narrow-sense heritability (h2ns) recorded

estimates for all traits with values ranging from 0.08 to 0.56 for oil
percentage and 1000 seed weight respectively, confirming that the
additive gene effects were more prevalent. Many investigators are in

agreement with those results reported by Hassan and Sedeck (2015);

Anyanga et al., (2016) ; Suganthi (2018) ; Sapara et al., (2019) ; Gami

et al., (2020); Ramya et al., (2021); Kabi et al., (2022) and Gedifew et

al., (2023).
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