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Extended Abstract

Introduction: Sesame is one of the oldest crops and probably the oldest oilseed in the world. In most
regions, the landrace and local masses of sesame are used. To increase production and yield, the production
of modified cultivars for different agricultural climates is extremely important.

Material and methods: Seven genotypes included Isfahan, Sirjan, Fars, Oltan, Jiroft, Sabzevar, TS-3 and
21 hybrids that were obtained from them were studied in the research farm of the Faculty of Agriculture of
the University of Birjand under the drought stress conditions during 2015-2018. The experiment was
conducted in a randomized complete block design with three replications as a 7 x 7 one-way diallel. In this
study, several traits were measured. These traits were including plant height, height to the first fruiting
capsule, number of capsules per plant, number of sub-branches, number of leaves, leaf length, number of
seeds per capsule, capsule length, capsule weight, capsule width, days to 50% and 90% flowering, days to
physiological maturity, thousand seed weight, oil percentage, protein percentage, amount of chlorophyll a,
chlorophyll b, total chlorophyll, biological yield, economic yield and harvest index.

Results: The investigation of the adequacy of the additive-dominance model showed that the model was
sufficient in the traits including plant height, capsule length, capsule weight, number of leaves, number of
sub-branches, number of capsules per plant, economic yield, biological yield, days to 50 flowering, days to
90% flowering and days to physiological maturity, and therefore diallel analysis was done on these traits.
Hayman's variance analysis showed that were significant component a (additive effects of genes) in all
traits and component b (dominant effects of genes) in all traits except plant height. Also, were significant
the component b; (mean dominance effects) in most traits except plant height, number of auxiliary branches,
number of capsules and seed yield, the component b, (other dominance deviation due to the parents) in
most traits except plant height, number of auxiliary branches and number of capsules, and the component
bs (residual dominance variation) in all traits except plant height. The investigation of genetic parameters
showed significant additive genetic component (D) and dominanant genetic components (H1 and Hy) in
most traits. Also were significant the component F (average covariance of additive and dominance effects)
and the component h? (the overall dominance effect of heterozygous loci) in half of the traits. The average
degree of dominance (¥ (Hi/D)) in different traits was observed as additive, incomplete, and over
dominance. In all characteristics, except capsule weight, the ratio of genes with positive and negative effects
(H2/(4H1)) was not equal to 0.25; therefore, in all traits, increasing and decreasing genes did not have
symmetrical distribution among parents. The ratio of dominant and recessive genes in parents
((N(4DH.)+F)/(N(4DH3)-F)) was more than unity in most of the traits, so there was an uneven distribution
of dominant and recessive genes in most of the traits. The number of dominant gene groups (h?/H,) was
obtained from 0 to 2.04; therefore, all traits were controlled by one or two gene blocks. Broad sense (h3)
and narrow sense (h2) heritability were high in all traits.

Conclusion: In the traits studied, the type of action of genes controlling the traits, the ratio of dominant and
recessive genes, the ratio of genes with increasing and decreasing effects, additive effects and dominance
were variable and were different in most of the traits. Generally, most traits were controlled by genes with
additive and dominant effects. The high heritability estimate indicates the promising news of the studied
genetic materials in future studies. Therefore, among these materials, better genotypes can be selected for
the climatic conditions of Birjand, so that it can be further investigated in the future.
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Table 2. Investigation of adequacy of additive - dominance model in sesame
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Table 3. Analysis of variance of different traits of sesame in drought stress condition
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Table 4. Analysis of variance using Hayman method in sesame genotypes in drought stress condition
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Table 5. First-order genetic parameters of different sesame traits under stress condition
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Table 6. Quadratic genetic parameters of different sesame traits under stress condition
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