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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

to1 tho (Wr-Vn il lg s (s l.”" S
Vr (Wr-Vr) Error Variance Trait

211m 21.33" 65.16" 23.45 Plant height (cm) (e L) oS ¢lis)|
0.84" 131m 14.93™ 1478 Height to first capsule (cm) (yo gilw) JomuS 3ol b glis)l
0.07" 0.05"™ 2.21m 1.78 Capsule width (cm) (e lw) JauS 2,
2.45™ 6.98™ 15.06"™ 5.32 Capsule length (cm) (o s5bs) JouuS Jobo
1.85™ -0.006 " 11.25M 5.68 Chlorophylla a Jid,lS
2221 022" 9.30™ 401 Chlorophyll b b Jdg,ls
1.81m™ 0.34" 6.95"™ 3.09 Total Chlorophyll  Is" Ld,l8
0.56"™ 55.44™ 7.69M 8.64 Capsule weight (ar) (p)5) JswusS 0135
1.23™ 19.27 25.80™ 15.36 Leaf number 5, sluws
3.80™ 13.67™ 11.26™ 5.66 Leaf length (cm) (2o 5lw) Sy Jsbo
1.52" 9.35™ 24.10™ 12.36 Number of auxiliary branches s 3 43.Ls sluss
1.38™ 0.19™ 13.75™ 10.11 Seed per capsule JguS 5> il olass
-0.98" 49.98™ 36.34™ 3245 Number of capsules JguaS sliss
-0.34" 34.34" 54,50 80.15 Grain yield (gr) (p,5) 41> 3,Skos
-1.59" 81.09™ 150.68"™ 65.23 Biological yield (gr) (p,5) <Sujglg 3,Skos
-6.65™ 73.15™ 3.91m 2.33 Harvest index cuslyy (asli
-2.21m 26.76™ 48.75™ 16.87 Days to physiological maturity <5¢/s:543 ey B 5o
0.51"™ 2.66" 10.99™ 10.88 Days to 90% flowering »ul5 40,54+ b j,
-0.39" 3.16™ 7.78" 12.33 Days to 50% flowering 2.5 ao)> 0+ U jg)
256 -0.09™ 417" 1.40 1000-seed weight (gr) (p,5) &5 )3 )5
1.67™ 0.39™ 9.07" 436 Oil percent (%) (1o,3) (s sy Moy
6.67" 660.33" 15.53"™ 5.23 Protein percent (%) (o 5) (g duoyd

S 5 Ll 5 douS alisee Glas uilly 458 Y g

Table 3. Analysis of variance of different traits of sesame in drought stress condition

(MS) o (55e

BLs

oy

J9.....§ S e o sl J?“"&{U)B J?:“tfgﬂj]o °:: &ij sl sy Joves @L.n
Number of Number of Leaf)riwumber (¢5) (e s5lo) ()“%;‘J ) DF SOV
capsules auxiliary Capsule Capsule Plant height
branches weight (gr) length (cm) (cm)
0.51"™ 0.08™ 56.22" 0.06™ 0.13™ 5.25™ 2 L )I/SJ
Replication
44,93~ 591 4155.07" 3.59™ 33.22" 37.03™ 27 S99
Genotype
0.33 0.42 42.33 0.003 0.11 5.80 54 s
Error
9.22 29.62 18.82 9.73 13.45 441 - “‘)“”C:;’)‘”
. ¥ Jgd> aob]
Continued table 3.
VS) oy 5
oy B0 b o) o e b g, s - S5elsm 5,Skas 2P 5 ol
5 5 Sojslor s () b 5o 2P - (5) s 5,8kes o3l e
T o Days to physiological (#5) Grain vield DF Sov
Days to 50% Days to 90% maturity Biologic yield (gr) rain yield (gr)
flowering flowering gic ! 9
0.87 "™ 0.67 "™ 1.33m™ 364.75™ 230.48™ 2 L )]/SJ
Replication
8.86™ 10.78™ 4651 840435.13™ 64847.55™ 27 55
Genotype
0.39 0.27 0.51 306.53 0.044 54 L
Error
3.01 2.85 2.82 21.17 32.25 - U‘MCV)‘”

ol 1y s cle all a8 b yal)ly sy ids claw
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ns, *, ** indicate no significant, significance at the 5% and 1% probability level, respectively
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Table 4. Analysis of variance using Hayman method in sesame genotypes in drought stress condition

i sl s S 039 JsesS Jsbo ol glis | )
| L ol
JoueS 2o = 3L ol I ¢ o L Sl as s S
Number of Number of ? (p5) (2es5b) (2es5) S Gy
o Leaf number i DF SOV
capsules auxiliary branches Capsule Capsule length Plant height
weight (gr) (cm) (cm)
0,517 0.08" 56.2™ 0.06™ 0.13" 5.25m 2 s
Replication
309.28™ 40.36™ 27362.60™ 25.013™ 218.73" 253.80" 6 a
0.58" 0.87" 933.48™ 0.012™ 9.49™ 1.02"™ 21 b
0.55" 1.31m™ 4418.00™ 0.014 38.64™ 4.10™ 1 b,
0.30" 0.26™ 854,717 0.008" 6.04™ 0.82" 6 b,
0.70" 1.10" 718.34™ 0.013™ 8.89™ 0.89™ 14 bs
0.33 0.01 45.08 0.003 0.13 4.42 96 s
Error
=¥ g asbdl
Continue Table 4.
Lo > 04 B o) Lo B 5, ‘i;:‘” % g 0 )Shos Ll 5 Slas i
s Sty D;;J:j[gﬁ oS (+5) @bl a2y S ge
Days to 50% Days to 90% ays 10 Biological yield L\ DF sov
flowering flowering ph)g;?d?igg;lcal (ar) Grain yield (gr)
0.87™ 0.67"™ 1.33™ 364.7™ 230.5™ 2 Replication )| &
4578 45,78 271,58 5879701.36™ 45347759 6 a
13.98™ 5.02” 20.74™ 4911.93™ 30.76 21 b
22.22" 22.227 41.80" 1834.45" 2.72™ 1 b,
0.80" 0.80" 19.317 897.52° 24.287 6 b,
5.59™ 5.59™ 19.85™ 6852.21" 35.54™ 14 b;
0.36 0.36 0.49 316.97 5.83 96 Errorlks

Loyd S g gy Jlein] gdaw 3 ()b ime (55l ixe pas 0020 (LS (a s e S

", *, ** indicate no significant, significance at the 5% and 1% probability level, respectively

2ed Slao alS 101U w8 s re a3 Sl § S
Haz g 38,50 g w5 i cudle Jos 348 Olaws
@39 lp oad @bl e Il (AU g el L
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L5 ol ¢ JouS (59 0lS gyl e 4 las S
255 W a5 b pme aily 3 Slas 5 JomSolan ¢ =58
351350 50 cpdlly o e g Cute ISl L oy ol
ionl pogMe )y dgmg Sl 368 Clao | e 4 Claw
i g olS eyl e @) Claw plad (gly Ho polas
022 LS o Hi ol Sl iSass adlllas 390 (JguuS
(Hayman, 1954a; Hayman, 1954b) e g,k
FSo Sl G5 Sl aom > it Cue sl Jll
bwg o aelie guls il pally )0 adlas 3)50 Claw
9 uiely (EL-Ahmer et al., 1996) |,\Kon 5 po>V!
oher 5 cudl (Ramesh et al, 1998) .l,Ken
Sedeck and ) by 5 G (Bakheit et al., 2000)
Gl 0as yyl58 (Wafaa, 2013
Calle 5 8l Sl 5l il g8 Lmgio b F sl
4515 305 o JyS 53 S Jo ol gl clio
D sizme S5edon 3,Sas g 4ild 5, Slas ¢ JounS dliss ¢ 2,8
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g A sl Slglp clio (Bl g cus gyl
oS Jsb ol glis) lis 5l (slus sl
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by 3939 pjg i S Al 368 Glaw jl ey law ST )
W Sy Culdle a5 a0 (Lt D1 yiell (g 5l ixe
« by lb (Walters and Morton, 1978) c.l
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«lp h? i (Sedeck and Wafaa, 2013) g 9
P E el 0g jb e jlaw Che S pay Clas den
ol yieS Comlue sdiadlis &S wis Hb sxe Slaw S
9 St wls b ols cpl cwl Jaore clyus 4 clas
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Dg) gumad Wil HB bz Slas LS
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25l gyt SIgh8 cnly G 3 (g (ke b Caste ]
F ,lais (Sedeck and Wafaa, 2013) 13y 5 Syuuw adlllas
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Table 5. First-order genetic parameters of different sesame traits under stress condition

Y e R o R < VRN b v
Genetic parameter  plant height ~ Capsule length P Leafnumper ~ NUMASEO) SLxAliary capsules
(cm) (cm)
E 1.47+0.03™ 0.04+0.28™ 0.003+0.0003™ 15.3+29™ 0.14+0.02™ 0.11+0.02™
23.69+0.09™ 14.03+0.8" 2.40+0.00™ 2055+83™ 3.07+0.07™ 30.91+0.07"
F -0.92-+0.23" -5.38+1.92™ 0.04+0.00™ -353+200™ -0.77+£0.18™ 1.48+0.17"
Hi 0.00+0.23™ 7.65+1.93™ 0.002+0.002" 7844201 0.26+0.18™ 0.15+0.17™
Hz 0.00+0.20™ 6.24+1.70™ 0.002+0.002" 591+177" 0.30+0.15™ 0.16+0.15™
h? 0.00£0.13™ 6.28+1.14™ 0.0009+0.001" 713+119™ 0.14+0.10™ 0.03+0.10™
ML1-MLo 0.41- 1.26 -0.02 13.42 0.23 -0.15
-0 Jgd> el
Continued Table 5.
S sl (pF) aboles  (p8) SujdpmaShee SIS R Vs aiSanpa by, oS el B
Genetic parameter Grain yield (gr) Biological yield (gr) Days thJngFa/rsi{gloglcal Days to 90% flowering Dﬁ%f,vtgri‘rr’]%m
E 5.82+1.36™ 106+147™ 0.17+0.35™ 0.09+0.13" 0.12+0.06"
D 43341.64+3.86™ 555491+416™ 22.90+0.99" 2.36+0.37™ 4.42+0.17™
F 156.58+9.26™ -4311+998™ 1.56+2.37™ -1.31+0.90™ 0.20+0.41"™
Hi 10.46+9.29™ 3199+1001™ 17.96+2.38™ 7.374£0.91™ 3.19+0.41™
H2 8.84+8.19™ 30614882 13.49+2.10™ 6.65+0.80™ 3.09+0.37"
h? 0.00+5.50™ 247+592" 6.74+1.41" 9.57+0.53™ 3.57+0.25™
MLi-MLo 0.33 -8.65 131 -1.55 -0.95

0y K5 g gy Jlein] gdaw 53 ()b gime (550 gixe pas odiad LS Cad iy s o NS
", *, ** indicate no significant, significance at the 5% and 1% probability level, respectively
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Table 6. Quadratic genetic parameters of different sesame traits under stress condition

oLS glas)l _ - . s te e .

Sl (5 &Lj) %Mﬂf]; (p5) oS 03y Syl =5 Lt olas Jou 2l
P " P reer Capsule weight Leaf Number of auxiliary Number of
arameter Plant height Capsule length (ar) number branches capsules

(cm) (cm)

Hi-H: 0.00 0.01 0.00 193 -0.04 -0.01
V(H1/D) 0.00 0.73 0.03 0.61 0.29 0.07
Ha/(4H1) 0.00 0.20 0.25 0.19 0.28 0.26

yADH, +F 0.00 1 159 1 1 2.04
4DH; — F
Y, (W, + V) 0.66 -0.73 -0.06 -0.90 -0.63 0.54
h?/H2 0.00 1.01 0.37 1.21 0.49 0.21
h}Z, 0.89 0.99 0.99 0.98 0.91 0.99
hi 0.88 0.83 0.99 0.87 0.87 0.98
((2.1)F)2D(Hi-H2) 0.00 0.0930 0.00 0.00 0.00 -1.77
=5 Jgio ol
Continued Table 6.

N s .))/i‘-oc L&}Q%’J)ﬂﬁ- u.\w)b)g) N _\..p)gzyE;'m
>e0% (P/S) £ ‘-g‘)?l?")"'s Days to 90% Um.\JS

Parameter Grain yield Biological yield Days to physiological flowering Days to 50%

(grg (gr) maturity flowering
Hi-H: 1.62 137.71 4.47 0.72 0.10
V(H./D) 0.01 0.53 0.88 1.77 0.84
Ha/(4Hz) 0.21 0.21 0.18 0.22 0.24
(N(4DH1)+F)/(N(4DH1)-F) 1.26 1.33 1.07 1 1.05
Yy, (W, + V) -0.29 0.73 -0.52 0.57 0.23
h?/H 0.00 0.88 0.49 1.43 1.15
h}z, 0.99 0.99 0.98 0.97 0.95
hl 0.9 0.9 0.78 0.47 0.70
((.1)F2ID(Hi-Hy) 0.09 0.00 0.006 0.00 0.02
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