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An investigation was conducted with nine diverse parents to develop thirty-six F1’s and F2’s by using half-
diallel mating design to understand the nature and magnitude of gene action in F1’s and F2’s involved in the
inheritance of seed yield and its components. Estimation of components of variation revealed that both
additive (D) as well as dominance (H1 and H2) gene effects were involved in the inheritance of most of the
traits studied with preponderance of non-additive gene action for most of the traits. Average degree of
dominance was found in the range of complete dominance to over dominance for all the characters in both
generations. Asymmetrical distribution of positive and negative genes in the parental lines was observed in
both the generations for most of the characters. An unequal frequency of dominant and recessive genes in
the parents indicated that in F1 generation, more number of recessive genes was found in all the traits.
Similarly, in F2 generation, proportion of recessive genes were found in most of the traits. Heritability (ns)
estimates was low for number of capsule per plant; moderate for length of capsule and high for days to 50 per
cent flowering, plant height, number of primary branches per plant, number of seeds per capsule, days to
maturity, seed yield per plant, 1000-seed weight, oil content and harvest index in F1 generation. In F2 generation,
most of the traits showed low heritability.
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ABSTRACT

Introduction
Sesame (Sesamum indicum L.) is one of the oldest

cultivated oilseed crops in Asia, and it holds significant
importance in the agricultural and economic landscape,
particularly in tropical and subtropical regions. It belongs
to the family Pedaliaceae and the order Tubiflorae, sesame
has a chromosome number of 2n = 2x = 26. Sesamum is
commonly referred to as “Til”, “Ellu”, “Sim-sim” and
“Nuvvulu” across different parts of India and is famously
known as the “Queen of Oilseeds” due to the superior
quality of oil and meal it produces (Sikarwar et al., 2021).
Its oil is highly valued for its stability, owing to the presence
of natural antioxidants like sesamol, which offers
resistance to oxidative rancidity. Originating from Africa
and India, sesame remains a vital crop in tropical and
subtropical regions across Asia and Africa, where it
thrives under marginal conditions where other crops may

fail.
To formulate a more pragmatic breeding programme,

knowledge about the nature and mode of inheritance of
quantitative characters are of prime importance. The
diallel cross technique has long been used for obtaining
information regarding type of gene action involved in the
inheritance of different quantitative characters. The
present investigation was carried out with the objective
to understand the nature and magnitude of gene action in
F1’s and F2’s involved in the inheritance of seed yield and
its component traits in sesame.

Material and Methods
The initial experimental materials comprised of nine

parental genotypes viz., G.Til-4, U-76-10, AT-345, AT-
375, AT-382, AT-338, IC-96127, IC-204169 and G.Til-10.
A total of 36 crosses were made in half-diallel mating
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design (excluding reciprocal) during Summer 2021 and
their F2 generation was made during Kharif 2021. The
final evaluation trial comprised of nine parents along with
36 F1’s, 36 F2’s and one standard check (G.Til-6) was
carried out during Summer 2022 at the Sagdividi Farm,
Department of Seed Science and Technology, College of
Agriculture, Junagadh Agricultural University, Junagadh.
The parents and F1’s were grown in single row and F2’s
with four rows plot with a spacing 30 × 10 cm. The trial
was conducted in Randomized Block Design (RBD) with
three replications. Observations were recorded on five
competitive plants excluding border ones and was selected
randomly from single row plot of each parents and F1’s
as well as 20 competitive plants of F2’s were selected in
each replication for seed yield per plant and its
components viz., days to 50 per cent flowering, plant
height, number of primary branches per plant, number of
capsules per plant, number of seeds per capsule, length
of capsule, days to maturity, 1000-seed weight, oil content
and harvest index. The genetic components of variation
was worked out from the 9 × 9 half-diallel cross data of
F1’s and F2’s, as suggested by Hayman (1954) as well as
Jinks (1954) and as described in details by Mather and
Jinks (1982) and Singh and Chaudhary (1985).

Results and Discussion
The estimates of genetic parameters and their ratios

for yield and its components are presented in Table 1.
The estimates of ‘D’ which measures variance due to
additive genetic effect as well as H1 and H2, which
measures the variance due to non-additive effects were
significant for all the characters in both F1 and F2
generations except for length of capsule, oil content and
harvest index in both the generations for ‘D’ and days to
50 per cent flowering and number of seeds per capsule
for ‘D’ in F2 generation, while seed yield per plant in F1
generation. The above findings indicated that both additive
and dominance components were important in the
inheritance of these traits. However, additive component
was lower in magnitude than dominance component for
all the characters in both the generations, which revealed
pre-dominance of dominance. Similar findings were
reported by Fahmy et al. (2015), Sapara et al. (2019),
Gami et al. (2020) and Rathod et al. (2021) in sesame.

The overall dominance effect (h2) over all loci in
heterozygous phase for all crosses in F1 generation was
found significant for all the characters except oil content,
while in F2 generation, plant height, number of primary
branches per plant, number of seeds per capsule, length
of capsule, seed yield per plant and harvest index was
found significant for h2. This indicated that there is an

involvement of dominant gene in the expression of the
traits in F1 and F2 generation, while non-significant traits
in both generations indicated recessive genes were more
prevailed in the traits inheritance. Significant h2 values
were also reported by Reddy et al. (2015), Tripathy et
al. (2016) and Abd El-Kader et al. (2017) for seed yield
and its components traits in sesame. The positive value
of ‘F’ in F1 generation was reported for days to maturity
which indicated more proportion of dominant alleles
among the parents, while the days to 50 per cent flowering,
plant height, number of primary branches per plant, number
of capsule per plant, number of seeds per capsule, seed
yield per plant, 1000-seed weight, oil content and harvest
index reported negative ‘F’ values indicated, more
proportion of recessive alleles among the parents.
Likewise, in F2 generation, positive values were observed
for days to 50 per cent flowering, number of primary
branches per plant and 1000-seed weight which indicated
presence of dominant alleles, while negative values were
exhibited by plant height, number of capsule per plant,
number of seeds per capsule, seed yield per plant, oil
content and harvest index which indicated presence of
recessive alleles among the parents. The positive as well
as negative values were observed for an estimate ‘F’ in
F1 and F2 generations for the traits under studied. The
positive value of F component was earlier reported by
Abd El-Kader et al. (2017). However, Swain et al. (2001)
reported negative value of ‘F’ for number of capsule per
plant and Suganthi (2018) for days to 50 percent flowering
and number of capsules per plant.

The non-significant estimate of ‘E’ reported for days
to 50 per cent flowering, number of capsules per plant,
length of capsule, days to maturity, seed yield per plant
and 1000-seed weight, while, it was significant for plant
height, number of primary branches per plant, number of
seeds per capsule, oil content and harvest index in F1
generation. Likewise, in F2 generation, non-significant
estimate of ‘E’ were observed for days to 50 per cent
flowering, number of primary branches per plant, length
of capsule, days to maturity, seed yield per plant and 1000-
seed weight, whereas traits viz., plant height, number of
capsules per plant, number of seeds per capsule, oil
content and harvest index showed significant environment
‘E’ component in F2 generation. Significance of
environmental ‘E’ component revealed environment play
a pivotal role in the expression of this traits and vice
versa. The non-significant estimate of ‘E’ was earlier
observed by Sakhiya (2013) and Abd El-Kader et al.
(2017).

The average degree of dominance (H/D)1/2 in F1 and
F2 generations, indicated over dominance type of gene
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action for all the traits viz., days to 50 per cent
flowering, plant height, number of primary branches
per plant, number of capsules per plant, number of
seeds per capsule, length of capsule, days to maturity,
seed yield per plant, 1000-seed weight, oil content and
harvest index except number of primary branches per
plant in F2 generation which show complete
dominance. Over dominance for seed yield and
important yield components was reported earlier by
Abd El-Kader et al. (2017), Suganthi (2018) and
Sapara et al. (2019) in sesame.

The equal distribution of positive and negative
genes in the parents was revealed from the estimate,
H2/4H1 and helps the plant breeders in selecting a
particular desirable trait without losing other traits of
interest. In the present study, asymmetrical distribution
of positive and negative genes in the parental lines
was observed in both the generations for all the
characters except days to 50 per cent flowering,
number of capsules per plant, number of seeds per
capsule, length of capsule and seed yield per plant,
which showed symmetrical distribution of alleles
among the parents in F2 generation. Asymmetrical
distribution of positive and negative genes in the
parental lines was earlier observed by Sakhiya (2013)
and Sedeck and Shafie (2013). Whereas, Swain et
al. (2001) reported symmetrical distribution of alleles
for capsules per plant and seed yield per plant in
sesame.

The ratio of number of dominant to recessive
alleles in the parents (KD/KR) indicated unequal
frequency of dominant and recessive genes. In F1
generation, more number of recessive genes was
found in all the traits except for days to maturity.
Similarly, in F2 generation, proportion of recessive were
found in most of the traits except for days to 50 per
cent flowering, number of primary branches per plant
and 1000-seed weight in which proportion of dominant
genes were more. More proportion of recessive genes
for the traits reported by Gami et al. (2020) in sesame.

Knowledge of number of gene groups responsible
for a particular trait is important for the genetic
progress through selection. In the present study, the
value of h2/H2 was more than unity in F1 generation
for all the traits (except 1000-seed weight and oil
content), whereas the value of h2/H2 was less than
unity in F2 generation for all the traits (except plant
height, number of seeds per capsule and harvest
index). This indicated more genes or group of genes
were exhibited dominance and controlling the traits in
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F1 generation, while one group of genes responsible for
dominance in F2 generation. Suganthi (2018) reported that
most of characters were under control of at least single
group of genes. While, Tripathy et al. (2016) reported
more number of gene group showing dominance
controlling for seed yield per plant in sesame.

Narrow sense heritability (Table 2) in F1 generation
was low for number of capsule per plant; moderate for
length of capsule and high for days to 50 per cent
flowering, plant height, number of primary branches per
plant, number of seeds per capsule, days to maturity, seed
yield per plant, 1000-seed weight, oil content and harvest
index. On the other hand, in F2 generation, all the cross
showed low heritability except plant height, days to
maturity and oil content which showed moderate narrow
sense heritability. Low heritability estimates indicated a
major role of non-additive gene action in the inheritance
of characters studied and hence there is a limited scope
for genetic improvement through direct selection. Low
heritability values were reported by Reddy et al. (2015)
and Sapara et al. (2019). Whereas, Saravanan et al.
(2000) reported high narrow sense heritability for days
to 50 per cent flowering, days to maturity and oil content
in sesame.

In the present investigation, the non-significance
values of t2 assured the fulfillment of assumptions
underlying diallel analysis for number of primary branches
per plant and 1000-seed weight in F1 generation, whereas
days to 50 per cent flowering, plant height, number of
primary branches per plant, number of capsule per plant,
days to maturity and 1000-seed weight in F2 generation.

Conclusion
The present investigation to understand the nature

and magnitude of gene action was indicated that both the
additive and non-additive components were important in
the inheritance of seed yield per plant and its major
component characters. It is, therefore, suggested that
biparental mating or few cycles of recurrent selection
followed by pedigree selection may give fruitful results.
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