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Extended abstract

Introduction

Sesame (Sesamum indicum L.) is a self-pollinating oilseed plant (2n=2x=26), which is the oldest oilseed known
to humankind and the queen of oilseeds. Sesame is a cheap source of protein, fat, minerals and vitamins. Sesame
seeds contain 50-60% oil rich in vitamin E and several important antioxidant compounds such as sesamol, sesamin
and sesamulin, showing medical and medicinal properties. In South Khorasan, sesame is currently grown either as
a single crop or as a mixed with beetroot and cotton on a small scale. No research has been done on sesame in this
region yet. Although the genetic understanding of traits is necessary for a higher yield breeding program, there is
little information available on the morphological and developmental characteristics of sesame.

Materials and methods

Seven genotypes including Isfahan, Sirjan, Fars, Oltan, Jiroft, Sabzevar, TS-3 and 21 hybrids were obtained and
studied in the research farm of the Faculty of Agriculture, University of Birjand under the normal 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 cross. 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, 1000 seeds weight, oil percentage,
protein percentage, amount of chlorophyll a, chlorophyll b, total chlorophyll, biological yield, economic yield and
harvest index were recorded and analyzed.

Results and discussion

Examining the adequacy of the additive-dominance model using student’s t test and Wr-Vr analysis showed that
in all the traits except for chlorophyll a, chlorophyll b and the total chlorophyll content, the predicted model was
sufficient. Therefore, chlorophyll a, chlorophyll b, and total chlorophyll contents were eliminated and not included
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in the next stages of diallel analysis. Hayman's variance analysis showed that there were significant components
a, b and bz in all traits and components b; and b, in most traits. D, Hi, and H, parameters were significant and F,
h2 and E parameters were not significant for most traits. The average degree of dominance parameter (VH1/D)
showed an incomplete-dominance and over-dominance in the studied traits. The Hz/(4H1) parameter was less than
0.25 for all traits except the day to 50% flowering, suggesting that increasing and decreasing the number of genes
did not have a symmetrical distribution among the parents. The (\ (4DH1) +F) /N (4DH1) -F parameter indicated
symmetrical and asymmetrical distribution of dominant and recessive genes in parents. In most of the traits, one
dominant gene block controlled the traits. The broad and narrow sense heritability ranged 0.47-0.99 and 0.17-0.98,
respectively. The regression line crossed Wr axis above the origin for plant height, height to the first capsule,
capsule width, capsule length, capsule weight, number of leaves, leaf length, number of sub-branches, number of
capsules per plant, seed yield, biological yield, harvest index, days to physiological maturity, days to 90%
flowering, days to 50% of flowering, 1000 seeds weight and protein percentage. This issue demonstrated the
importance of genetic variance in the inheritance of the traits mentioned earlier. The regression line crossed the
Wr axis below the origin in the number of seeds per capsule and the oil percentage, therefore, for these traits, gene
action was observed as over-dominance. Comprehensively, all traits were controlled by genes with additive and
dominance effects, indicating that it is possible to select and produce hybrids in sesame. Due to the dominant
alleles in Fars, Oltan, and TS-3 genotypes, it is recommended to use these three genotypes in future sesame
breeding programs.

Conclusion

Considering that both additive and non-additive effects were involved in the genetic control of the yield trait and
yield components, therefore, by crossing the local genotypes and selecting superior hybrids, it would be practical
to improve the yield in sesame. In the present study, the cross between Sabzevar and Sirjan genotypes resulted in
the best hybrid, and it is recommended to conduct more studies on this hybrid. Considering a huge oil import to
Iran, more research should be done on sesame aiming to increase sesame oil production potentials.
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(%) Protein percent
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Table 3. Analysis of variance of different traits of sesame
(MS) Sl o 5:ils
- o3 s, WG el - J 393 sl J sl &ls sl
et b o . wARe - g ” . -~ S 25
5.0V 2l oS J S JpsS IS IS Sz Sz Pl D52 Number of
D.F Plant Height to first Capsule Capsule Capsule Leaf Leaf Number of auxiliary Seed per capsules
height capsule width length weight number length branches capsule
)'_;J . 2 164.97™ 1.50m 0.003™ 0.24" 0.01m 127.08™ 0.004" 2.05™ 6.11" 0.15™
Replication
0 27 89.08™ 81.81" 0.82" 37.01" 236" 312693 854" 1111 289.19™ 79.61"
Genotype
Lt 54 20.85 1.62 0.007 0.33 0.005 59.91 0.011 0.38 1.45 0.29
Error
Q‘J"”’év‘-’”*f& - 4.14 4.27 1.34 1.96 0.55 3.38 0.66 8.48 2.32 1.10
Y Jads anlsl
Continued table 3
(MS) Sl o 5 Silie
S s 4"\)2 5 Sas s Sas oele U5 Loy U5, o300 G5y, N3Y) Lo s SR
SOV e «ls S5 s S5 525 Oy P A Sl )l o o5 Ry
D.F Grain Biological Harvest Days to physiological Days to 90 Days to 50 1000-seed oil Protein
yield yield index maturity flowering flowering weight percent percent
)'_;J . 2 60.05™ 641.82m 0.000007" 4.08™ 0.25™ 0.46" 0.000™ 0.01m 0.004"
Replication
S 27 70241™ 1601981 0.007™ 42.75™ 2.80™ 1.32™ 0.002™ 248.89™ 0.57™
Genotype
L 54 193.20 894.15 0.00003 0.34 0.26 0.28 0.000 0.06 0.002
Error
Q‘f”;v‘-""f’ - 10.16 15.96 15.35 0.40 0.71 0.83 1.16 0.54 0.19
BW-SH ij@JL‘,b-\CLMJ\: Sol3 gme (13 e pe edas Ol S ey e S

S

s, *and **: Not significant, significance at the 5% and 1% probability level, respectively
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)\:@xﬁ &bj) Loys &‘JJUA d)j gw\bﬂ u.a.;-l..::
Abd Elaziz and ) .5 5 »llie (0 Jsu) 54
58,5 3D bl 03y (sl sxs (Ghareeb, 2018
(Hz 5 Hi) <l sls 2l o s eyl ol 05 g0
(WY .,\;J‘yo..: b,:u)‘ﬁ \) axllleo J)jﬁ CJLL& L;“Lo.: L

(0 Jadr) syls cillas ¢ 5 9S8 anlllas L (63 50>
(Loj el 6 by e tj;:) Hi zelyb :H2 gHi 2l 44
LJ}—«».:S wjj\ U CLQ:)‘ ca\:g CLQ:)‘ J>-44 CJL‘L& JZS\ ))
s ke b s Shee (JpeeS Sl (JgnS O3
35 s s opigp deos 5 4lsle 05 oS5 ) e
LHz bl s 1880 5 ee 55 05 ol Joe
C,)‘}; Ls\j" ol V.:Ja.: g;.AJLQ C)lj_?\ )‘ L;JJL: Z,‘)'J £ ¥
BE ‘Lhd) C,\.;.JLG “ .19_5.7]/: ol c?u@' C}a [:: Lﬁd)
Lile okl 5 odul bl sl P (gslus Slsl 3 &y sem
J:lebé_oj) ml.jé.éj)\}?m. Quaﬂjjsl)bjCMlHl
bjﬂ».& cwls Jjﬁa.f« cJ}Amcs slass ‘J}M«“S Q)j Ldjws
33 S I3 fme g o 5 Ailaslie 05 (S5 e
S Cliw gluley Olie 15,50 55 iy
Slis el gl Ha pslie copl pogdle 35ls 555
L aS s Hi yslis 51 5 58 (J s sl slinalay)
s 3,y callks (Hayman, 1954a,b) s a5 3
5ot S T b o sl 6,508 s K15 e
el b sl el 53 55 O aan 53 2
(EL-Ahmer et al.,, 1996) 01, Kaa 5 oVl u g 50
5 <>l «(Ramesh et al., 1998) 0, 5 isly
Sedeck) By 5 o (Bakheit et al., 2000) ol ,on

(0 Jsa>) el s 5158 (and Wafaa, 2013

\YY

b a5 0 gl 5 s Shes (S35 55l L5
s a3 el b e Slls 450
s s oS Ll Sl HaS A e S sl DL ens
Slio elad 3 das o 0LE |, oS el ol 3 aS'h
RIS Sils o a5 A jasiie pl sl e ls e
Jodor) L5ls i ol o 5l Ol i os Olis
Sype 1y LM Ly o3 laally anglis oS by oy (8
Clis s 5, pae Dlis ST s s e I3 )
)@il:ﬂ&éu‘fﬂzl,\d‘d%u&ﬁmgﬁwjl
S cpl by s s e d;a.,\lf Aoy Qe B 5,
il 35y s SIS ¢ Olis by olis
b S LS edaline g edd SH Olis s
eSS Sl a5 das e LA D1 e O3 g Sl e
34 dlge 93 Q?JEJSM(LB)AW@JJ ol el
o8, oS be <> (Walters and Morton, 1978)
o3 1 A Gla0s o)l s s s s el
Ul slimaley Sl el 53 cas e 0L 1 ol
55 by 0 ls e IS 3 00 6 Sy 5 olS
G T Sl s eas S5 Sliv gliule lis S
Gls sbls cnlly 5 (72 52 R1RL ke 5 I
Slew 53 Lyl J-<€.-’ 4 Cand G e
S T Sl adlS dsys 00 B 55, 5 oS gl
Sl 5 o S hs e 2l e 5
e 5 XS e SNl L B e ol i
Al G pae Dl el gy 4S5 rl} skile 3L
oo Sl sy (03) s liladl LB Do g Sls e
b LN S s b keSS by L
OLan 5 2V o 5 5l olad 054 Hl5 ore .S
A8 Slews 5,4 5 (Aladji Abatchoua et al., 2015)
ol cillas ol fa s sl b aS Sl edd 1S
Gl W Sl ol andlas 53 aSOT 4 ax g L
omor el (G e b WTisls) ais edalie Llize
S8 5 (©) ool Sl Dlis sled 3 aS S Ol g e
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Table 4. Hayman’s nalysis of variance for different traits of sesame

4;.-)3

MS Zilx o (S0l

S e CL&JJ\ sl G CU_?JI 0P Jsb U5 sl Jsb sl &ls slaws sl
sov U s Js IS s eSS S, sl U 2 S
D.F Plant Height to first Capsule Capsule Capsule Leaf Leaf Number of auxiliary Seed per Number of
height capsule width length weight number length branches capsule capsules
"fg . 2 164.97 1.50" 0.003m 0.24 0.01m 127.08™ 0.004" 2.05™ 6.11* 0.15m
Replication
a 6 262.03" 95.01™ 1.34™ 66.41" 4.11™ 5453.96™ 19.64™ 26.61" 523.98™ 94.81™
b 21 39.66" 80.18™ 0.68™ 28.61™ 1.86™ 2462.06™ 5.38™ 6.68™ 222,11 75.27™
b1 1 31.71m 3.79" 0.15™ 1.92" 1.83" 18.89™ 1.02* 8.76" 72.32" 31.43™
b2 6 12.54 98.55™ 0.41™ 10.69™ 0.67" 861.29™ 572" 6.45™ 135.94™ 90.46™
bs 14 51.86" 69.10™ 0.83™ 38.20™ 2.38™ 3322.62™ 5.54™ 6.63" 269.74™ 71.89™
Lt 96 20.85 1.62 0.007 0.33 0.01 59.91 0.011 0.38 1.45 0.29
Error
¢ J}J&- a3l
Continue table 4
MS ol o Sl
e =2 3 Sos 3 Ses o2l Oy B 505 RS S A LTS 00 U3y, Uis Ao o Ao o
sov Tl s oS4 s Culs S5 A PESILENWR THESISEY RZP) eS8 5
D.F Grain Biological Harvest Days to physiological Days to 90 Days to 50 1000-seed oil Protein
yield yield index maturity flowering flowering weight percent  percent
)'_Jg . 2 60.05™ 641.82m 0.000007™ 4.08™ 0.25™ 0.46m 0.000™ 0.01m 0.004"
Replication
a 6 118177.40™ 2030148.34™ 0.007™ 51.57" 3.92" 2.81" 0.002™ 338.98"  1.31™
b 21 56545.29™ 1479647.20™ 0.007™ 40.22™ 2.48™ 0.90™ 0.002™ 223.14™  0.37
b1 1 55894.98™ 1145746.29™ 0.0001" 7.00" 0.10m 0.89" 0.001™ 371.62™ 0.04"
b2 6 21517.19™ 387232.00™ 0.004™ 9.24™ 3.01™ 0.95m 0.001™ 319.14™  0.23™
bs 14 71603.78™ 1971675.20™ 0.009™ 55.87" 242" 0.88™ 0.002™ 171.40™  0.44™
EU”'- 96 193.19 894.15 0.00003 0.34 0.26 0.28 0.000 0.06 0.002
rror

Loy K g el mhans 53 (5513 sre (ol pme pls e das OIS o S S

s, *and **: Not significant, significance at the 5% and 1% probability level, respectively
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(A dgd) 3)ls sl
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OB oS el F e (0 Jsik) i s e 555 538
S (BAS s ome ) SUIGH Sl 53 o S5
Slo e 53 5 S Sobr slie 5 I Gl T
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5 035 S I3 3 2 S 316 165 kS
CuioF oadle Glis ile p3 5 i F cadle S5 sl
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Tableb. First-order genetic parameters of different sesame traits

o sl olcftl.é.?)l J)méd}lbtw‘)l JsmS 2,2 J_,M_TSJ}E Ois Sl fﬂd_,l; Sl &£ls sl Sl
S G ) G ) (o) (o) (¢5) Jsmes S G ple) Al JyeS 2 JomS
Genetic Plantheight ~ Heighttofirstcapsule ~ Capsule width ~ Capsule length Capsule Leaf Leaf length Number of Seed per Number of
parameters (cm) (cm) (cm) (cm) weight (gr) number (cm) auxiliary branches capsule capsules
E 20.84+1.37" 0.54+0.04™ 0.002+0.05™ 0.11+1.12™ 0.002+0.01™  20.77%£29.75™  0.003%0.08™ 0.38£060™  054%20.24™ 0.09£0.02"
D 36.99+3. 89" 51.99+0.10™ 0.06+0.15™ 7.73£3.16" 144£004"  1765.89+84.16™ 543+0.22" 198£170™  53.15+57.25™ 53.86=+0.07"
F -1957+9.33" -2.54+0.25™ -0.13+0.36™ -2.37+7.58™ -007£011™  -63.81+201.90™ 1.16+053" 023%£4.09™ 7047£137.34™ 1.27+017"
Hi 0.00%9.37™ 0.00+0.25™ 0.8310.36" 26.367.61™ 017%011™  57045%202.62™ 2.28%+053" 11.94+4.10" 422.05%+137.83" 0.24+0.17™
H: 0.00+8.25™ 0.00%0.22™ 0.70+0.32" 20.20+6.70™ 0.14+0.09™  52547+17853™ 1.70+046™ 10.73+3.62™ 35204+12145" 0.25+0.15®
h? 0.00%5.54™ 0.35+0.15" 0.20+0.22™ 40.91+4.50" 0.01%0.06™  67.07%+11991™ 0.89%031" 0.144243™ 1.66+8157™  0.00+0.10™
ML:1-MLo 157 0.15 0.05 10.24 0.002 19.31 0.22 0.08 048 0.005
0 J g anlsl
Continued table 5
sl sl > Sas > Sas ol Oy B 595 ASSTS s 038 P9y Moy Ao
S5 ((ajf)dl; (pf) S5 4 s Cudls S5 958 Ja.xlf.u); JA,\K,\.;):CN (pf)qjl;)\}a (ds,y3) (Asy3) 59
Genetic Grain Biologica Harvest Days to Daysto90 s3> Daysto50 1000-seed weight Oil percent Protein percent
parameters yield (gr) 1'yield (gr) index physiological maturity ] ] @ %) (%)
flowering flowering
E 62.81+3287.25™ 295.05+23946.44™  0.0000%0.0005™ 0.34%057™ 0.08+0.06™ 0.09+0.04" 0.0000+0.0001™  0.02%12.76™ 0.00+0.01™
D 42888.44+9297.74~  1057715.01+67730.77" 0.0013+0.0015™ 24.80+1.61" 119+0.16" 0.41+0.13" 0.0002+0.0004™ 18.35+36.08™  0.33%=0.02"
F 11899.10+22305.11™  159283.58+162484.73™ (0.0003=+0.0037™ 8.08+3.87 0.30%0.39™ 0.00+0.31™ 0.0000+0.0010™  0.0086.55™ 0.00+0.05™
Hi 29248.14422384.06™  293494.20+163059.90™ 0.0085£0.0037" 19.25+3.89™ 1.75+0.39" 0.70%+0.31" 0.0020£0.0010® 329.68+86.86™  0.09%0.05"
H: 24988.70+1972350™  243394.35+143678.67™ (0.0079+0.0032* 16.87+3.42™ 145+0.34" 0.71+027" 0.0018+0.0009™ 31558+76.54"  0.08=0.05"
h? 1493.80+13247.21™ 3009.80+96501.20™  0.0006=+0.0022™ 20.23+2.30" 0.00+0.23™ 0.12+0.18™ 0.0002=+0.0006™ 88.41+51.40™  0.00%0.03™
ML:1-MLo 38114 788.58 0.00 5.10 0.002 0.04 0.00 2211 0.00

Ao s K o Jle=| CEM 23 GOl s (Sula e pds sl Ol S S g

ns

ns)*and **: Not significant, significance at the 5% and 1% probability level, respectively
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Table 6. Quadratic genetic parameters of different sesame traits

CL&JJI BRI CUJ)\ S Jsb O3 sl Jsb sl &£ls sl Sl
Ak Gafl) dS  Gapld dpmS Gl s Gaald dpmS ) pmS Sn GeA S, epels S UeeS
Parameter Plant height Height to first capsule Capsule width Capsule Capsule Leaf Leaf length Number of Seed per  Number of
(cm) (cm) (cm) length (cm) weight (gr)  number (cm) auxiliary branches  capsule  capsules
Hi-Hz 0 0 0.13 6.16 0.03 4498 0.58 121 70.01 -0.01
\(HYD) 0.00 0.00 357 184 0.35 0.57 0.65 245 283 0.07
Ho/(4Hz1) 0.00 0.00 021 0.19 021 0.23 0.18 0.22 021 0.26
(VADH1 +FY((4DH1)-F) 0.00 0.00 1 1 1 1 140 104 161 143
Yy, (W, + V) 0.62 -0.15 0.23 -0.81 -0.56 -0.68 -0.67 034 -0.64 0.63
h?/H 0.00 0.02 0.29 2.02 0.05 0.13 0.52 0.01 0.005 0.00
h? 047 0.98 0.99 0.99 0.99 0.98 0.99 0.92 0.99 0.99
h? 047 0.98 0.34 057 0.95 0.85 0.85 0.33 024 0.96
((/2)F)AD(H1-Hy) 0 0 054 0.03 0.03 0.013 0.11 0.01 0.33 -0.75
1 Jgd= aalsl
Continued table 6
> Sas > Sas ™ Oy B 30 AT s 0o RASEV S Aoy > s
F Dl (9 K Sl S5 I N Y S S SIS PN (4s3) (hos®) 5y (o9 s
Parameter Grain Biologica Harvest Days to Days to 90 % Days to 50 % 1000-seed Oil percent Protein percent Grain
yield (gr) | yield (gr) index physiological maturity flowering flowering weight (gr) (%) (%) yield (gr)
Hi-Hz 4259.44 50099.85 0.0006 2.38 0.3 -0.01 0.0002 14.1 0.01 -0.01
\(HyD) 0.82 0.53 2.53 0.88 1.21 1.30 2.98 4.24 0.51 1.30
H2/(4Hz1) 0.21 0.21 0.23 0.22 0.21 0.25 0.22 0.24 0.22 0.25
(VADH1)+FY(N@DH1)-F)  1.40 1.33 1.08 1.45 1.22 1 1 1 1 1
Y, (W, + V,.) -0.36 0.73 -0.64 -0.82 0.14 -0.37 0.15 -0.15 0.27 -0.37
h?/H. 0.06 0.01 0.08 1.20 0.00 0.17 0.14 0.28 0.003 0.17
h? 0.99 0.99 0.99 0.97 0.92 0.79 0.99 0.99 0.99 0.79
h? 0.74 0.88 0.30 0.68 0.57 0.42 0.36 0.17 0.89 0.42
((L2)FAID(H1-Hy) 0.19 0.12 0.03 0.28 0.06 0 0 0 0 0

YA



VERY /N opled / Ve s/ LS K55 sla e

Cskie Wi 5 QI T o i sls cpllly =Y Js
Table 7. Parents with the most dominant and the most recessive allele

Traits
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