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ABSTRACT

Sesame (Sesamum indicum L.) is one of the most important summer oilseeds
due to its unique characteristics, contributing significantly to national oil and
meal demands. To generate new genetic diversity and evaluate genetic
parameters, eight sesame genotypes were used, including two seed shattering-
tolerant genotypes (G.Kara24 and G.Kara42), three moderately shattering-
tolerant genotypes (G.Karal0, G.Karal8, and G.Karal17), and three early-
maturing commercial cultivars susceptible to seed shattering (Oltan, Sardar,
and multi-branched Naz). These genotypes were crossed in a complete diallel
mating design, and the F: hybrids along with their parents were evaluated
during the 20222023 cropping season using a randomized complete block
design with three replications. The analysis of combining abilities indicated
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that general combining ability (GCA) effects were significant for most traits,
including the number of capsules per plant, seeds per capsule, seed yield, and
capsule height. This highlights the predominance of additive genetic effects in
the inheritance of these traits. In contrast, specific combining ability (SCA)
effects were not significant for most traits, suggesting a limited role of non-
additive effects. Furthermore, the additive-to-dominance variance ratio and
Baker’s ratio exceeded one for many traits, reinforcing the importance of
additive effects. Thus, selection of superior parents based on GCA is
recommended for further breeding programs. Reciprocal cross analysis
revealed significant maternal (cytoplasmic) effects for several traits. Traits
such as flowering initiation, physiological maturity, and plant height showed
notable SCA and reciprocal effects, underscoring the potential of specific
hybrids and selected parents in breeding efforts. Overall, G.Kara24,
G.Karal17, and Naz chand shakheh were identified as promising parents for
early flowering, high yield, and earliness traits, based on comprehensive
analyses of GCA, SCA, and reciprocal effects.
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Introduction

Sesame (Sesamum indicum L.) is one of the most important oilseed crops, renowned for its
unique agronomic characteristics and high nutritional value. In addition to being a rich source
of oil and protein, sesame is valued for its antioxidants and potential applications in
pharmaceutical and industrial sectors. The increasing global demand for high-quality edible oil
has emphasized the need to develop genotypes with both high yield and oil content, capable of
performing under adverse environmental conditions, particularly in summer cultivation.
However, one of the major challenges in sesame production is seed shedding, especially at the
harvest stage, which significantly limits the expansion of cultivation and reduces productivity.
Given this, breeding programs have increasingly focused on developing genotypes that are both
tolerant to seed shedding and early-maturing, ensuring stability and efficiency in oil production.
The use of diallel crosses and systematic genetic evaluation provides an effective approach to
identify superior parents and optimize hybrid combinations.

Materials and Methods

To generate new genetic variability and evaluate genetic parameters related to seed shedding
tolerance and yield, eight sesame genotypes were selected. These included two genotypes
highly tolerant to seed shedding (G. Kara24, G. Kara42), three moderately tolerant genotypes
(G. Karal0, G. Karal8, G. Karal 17), and three early-maturing commercial cultivars susceptible
to seed shedding (Oltan, Sardar, and Naz Chandshakheh). A complete diallel cross design was
employed to produce all possible F1 combinations, which allows for precise estimation of both
general combining ability (GCA) and specific combining ability (SCA) effects. The F1 progeny
and their parental lines were evaluated in a randomized complete block design with three
replications during the 20222023 growing season. Traits assessed included days to flowering,
days to physiological maturity, plant height, capsule-bearing height, number of capsules per
plant, capsule length, number of seeds per capsule, thousand-seed weight, grain yield, harvest
index, and seed retention index. Analysis of variance (ANOVA) was performed using SAS 9.4
software, and mean comparisons were conducted with the least significant difference (LSD)
test at the 5% probability level. Additionally, data were analyzed using the first method of
Griffing’s model II through PBTools software (V.1.4), providing further insights into additive
and non-additive genetic contributions.

Results and Discussion

General combining ability (GCA) effects were significant for most traits, including number of
capsules per plant, number of seeds per capsule, seed yield, and capsule-bearing height,
indicating the predominance effects of additive genetic effects. In contrast, specific combining
ability (SCA) effects were mostly nonsignificant, indicating a relatively minor contribution of
non-additive effects. The ratio of additive variance to dominance variance and Baker’s ratio
exceeded unity for many traits, further confirming the importance of additive effects. Thus,
selection based on GCA is recommended for future breeding. Reciprocal effects were also
significant for several traits, suggesting the influence of maternal cytoplasmic factors. Traits
such as flowering onset, physiological maturity, and plant height exhibited significant SCA and
reciprocal effects, underscoring the potential of specific hybrid combinations. Notably, G.
Kara24 and G. Kara42 demonstrated superior GCA for earliness, with mean physiological
maturity of 74.66 and 74.33 days, respectively, indicating high potential for developing early-
maturing genotypes. G. KaralO showed the best performance for thousand-seed weight (3.51
g) and seed yield (1789.83 kg/ha), along with strong GCA values. The cross G. Karal8 x G.
Karal0 produced highly desirable progeny with a mean thousand-seed weight of 2.68 g. Among
the parents, G. Kara42 exhibited the highest seed retention index (880.33) coupled with
significant positive GCA. Although the reciprocal cross G. Kara42 x G. Kara24 achieved the
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highest mean seed retention index (881), reciprocal effects were not significant. Conversely,
the cross Oltan x G. KaralO produced highly promising progeny, with a seed retention index
of 414 and significant positive reciprocal effects.

Conclusion

This study demonstrated that additive genetic effects and maternal influences play a central role
in sesame breeding. The predominance of additive effects supports selecting superior parents
to enhance yield, earliness, and seed-shedding tolerance, while maternal effects highlight the
value of reciprocal crosses for exploiting cytoplasmic inheritance. Genotypes such as G.
Kara24, G. Karal 17, and Naz Chandshakheh emerged as superior parents, providing a practical
basis for breeding high-yielding, early-maturing, and resilient sesame varieties
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Table 3. The mean of sesame parental traits used in hybridization
s Ses
) albs sl O3 b Lasls "y
G ORI gy EEN I cul s e cig e, T
oy S St (o siles) Gl by 02 (poil) s (f; ) » (hey) .
Parents Days to hDe}ys ©  plant height Heighttothe  Number of Capsule Number 1000 Harvest o
flowering P ysiological first capsule  capsules per length (cm) of seeds  seed (s Harves
S " maturity (cm) plant . _ index JTIKETO(
per  weight  Grin %)
capsule  (2)  yield
(kgh™)
G-KARAIO0 24.66° 86.00* 174.00® 79.30° 65.56 3.502 8729 3.51° 1789.83* 29.66* 700.33*
G-KARA18  26.00? 86.007 173.05% 57.534 80.314 3.00 91.97* 256 1663.20° 24.57° 700.00*
G-KARA24  24.00° 76.004 144.01¢ 57.924 88.62¢ 2500 67.76% 2.80° 1575.50° 28.30* 743.67*
G-KARA42  19.00f 78.66° 139.48" 58.53d 103.37° 2.500°  66.75¢ 2.64° 1631.56% 22.64° 670.33®
G-KARA117 21.664 84.00° 155.484 61.67° 113.26* 2.004 79.62¢ 2704 1272.168 18.10¢ 670.33%
SARDAR  18.008 70.00¢ 167.27¢ 78.19° 82.18¢ 2.500°  59.11F 2.80° 890.56" 10.13" 596.00%
OLTAN 20.00¢ 70.00¢ 176.96* 82.44° 72.82¢ 2.500° 6337 2.50¢ 1753.00° 15.03¢ 519.33¢
NAZ 19.00¢ 70.00° 143.64° 62.86° 102.43° 2.004 59.61F 3.37° 1520.20° 15.06"° 562.67°
L1 L (ol e Ml Ot a3 Snte g L sl S0l
Means with the same letter in each column are not significantly different from each other.
AoiS s gla SN 51 Jol> Fy R WE A PNES
Table 4. the mean of sesame F| traits achieved via direct crosses
s |
b5 < sl
é . . - MY =L
G e, St ajﬁtl.as)\ - )5dr-;sjﬂ.sdjl)bmaﬂmﬁbﬂﬁbjjm >f<ku; wv"b e
uj)); U S5 s (e L) €] o (e 50 . 9 2 eSS by L
i s DR e o < See f Sa () oS
Hybrids oht ) S Number 011 00 geeq ’ ‘
N Days to Days to Plant helghtH i 1o Number of Capsule geeds in wei hste(e Jrain yielc Harvest (TIKETO;
o pysilo e "t S engh eSS @1
maturity capsule Perplant
(cm)
P1xP2 25.00%  89.00° 166.38<¢ 78.43% 66.00f 3.25%  8727¢ 3.00¢¢ 1791.33% 24.39¢h 766.67*
P1xP3 25.33%  86.00°  166.22°¢ 78.49%  66.27F 2914  8731° 3.24%  1789.27* 24.22¢1 710.00%¢
P1xP4 24.65  80.00° 171.35bede 78822  6645f 3250  86.80¢ 3.40° 1789.232 27.83b¢ 640.00%
P1xP5 26.00%¢  87.00° 167.01°8  79.74* 66.04'  3.08>  87.33° 2.95df 1791.60° 28.27° 703.67%¢
P1xP6 25.00%  75.00% 181.16®>  78.82%®  66.59f 3.00bd  86.63¢ 3.06° 1792.67* 26.02¢% 603.679f
P1xP7 26.332>  78.00¢ 179.49%  78.59%  66.55¢ 3.502 86.60°  2.98°%dc 1790.10* 25.82df 596.00df
P1xP8 25.00%  78.002  173.82bd  78.65% 66.78f 2759  87.26° 3.352  1789.05* 31.36* 632.67¢
P2xP3 25.33%de  7900f 157.49%F 57.79% 80.83¢ 2.75% 92.13%® 270" 1665.58° 22.87h 710.33%¢
P2xP4 26.66* 77.00" 153.33hk 5797¢fe 81164 250 90.72°>  2.50% 1663.81°¢ 23.17" 703.67%¢
P2xP5 26.33% 85009 153.66™% 57.16¢  79.65¢ 2.75% 91.75% 243k  1666.02° 24.03fhi 737.00%
P2xP6 25.33%e 77.00" 15250k 57.29¢ 79.83¢ 2.75% 91.08% 2.86%¢ 1656.70° 23.87#h 703.002¢
P2xP7 25.00% 77.00" 171.66b° 57.23¢ 81.33¢ 3,00%d  90.50b 2.531  1663.22° 22.89% 592 674
P2xP8 25.66%d  76.00! 151.66% 57.87¢f¢ 80.47¢ 2.75% 92607 2.561  1661.41¢ 22.40° 636.00¢
P3xP4 21.00"  76.00' 157.4985  56.73¢  86.16° 2.008 67.12¢ 270" 1578.93¢ 27.78b 673.67%d
P3xP5 21338 86.00¢ 164.1651 57238 87.33¢ 2.43f 66.87¢ 2.52  1587.80° 27.00°¢ 667.00bd
P3xP6 22.33F  75.00% 159.005 57.82¢fc  87.33¢ 2,754  67.78° 2.531  1578.96° 23.84gh 637.00e
P3xP7 21.33¢" 74000 173.66%4 57512  86.66° 2.50¢  67.66° 3.04°  1578.29¢ 25.224¢ 562.67¢
P3xP8 21.66% 7500  164.16% 57.66 87.01° 2.50F  66.87¢ 3.04¢ 1583.06° 28.47° 663.33bd
P4xP5 19.66'  86.00¢ 149.16%  57.98f 103.49> 225%  66.63¢ 243k 1625.129 23.21M 666.6704
P4xP6 19.00°  75.00  169.99>f 59.66% 102.49> 2.50°  66.78¢ 2.60° 1632.209 23.458 637.00e
P4xP7 19.00°  74.00' 181.83% 6021« 101.99> 2.50¢7  67.06° 3.15%  1635.129 22.38" 626.00%%
P4xP8 19.00° 75.33i 142.495 59499 102.66°> 2.50° 66.80° 2.88% 1628.749 23.18M £99.33abc
P5%xP6 22.00% 78.008  164.999"  61.83¢ 114.50®° 2.50¢f  79.944 2560 1272.01F 17.98% 633.33%de
P5xP7 22.00%  76.000 177332 61.16¢ 112.49* 2.50¢f  78.759  3.00¢ 1266317 16.64 519.33f
P5xP8 22.00% 76.000 175.83%4  61.83¢ 113.532 2.50¢f  79.964 2560 1267.11F 18.631 562.33¢f
P6xP7 17331 69.00" 161.16%F  77.50> 82324 3.00bd 5956 250k 897.89¢ 9.84m  522.33f
P6xP8 1633k 69.00" 163.99% 79352 81.16¢ 2.50°f  58.94¢ 225" 888.69¢ 9.89m 55933¢f
P7xP8 19.00°  72.00™ 188.66°  79.33%  73.66°  2.50°F  64.12f  2.90°% 1754.47° 1591' 559.00¢

P3 (GKARAIS P2 G.KARA 10 P1 :plls il oa b (55l smn S| O s o 53 S e iy b sla pibee

aLs w56 P8 (Ol PT (yls . P6 (G.KARAL7 P5 G.KARA42 :P4 (G.KARA24

Means with the same letter in each column are not significantly different from each other. Parents: P1: G.KARA 10, P2:
G.KARA18, P3: G.GKARA24, P4: G.KARA42, P5: G.KARA117, P6: Sardar, P7: Oltan and P8: Naz Chandshakhe

\RR3



Vet /) opled VY W/ LS Sy gl iagh

AmiS o sSxn S O 5 Jol Fl oo Slis 0k —0 s

Table 5. The mean F; traits achieved via reciprocal crosses

CLL“)\
U_}}) d}m.:S sldss J}Ja i ) d)j 34.“0-9 L
P 5 sl PHER RPN . ls o axls
Gosy St S Car i BERUPIY JgeaS Sy ala,l e oodls “ LS
z . . U B n L _ é . s 5
Hybrlds Days to Days to }S;Igt (}:A Number Capsule of seeds 1000 ()L&"‘ BL Harvest ok
flowering physiolo %o o0m o Ol length  Per - s Grin  jpdex  (TIKETO)
gical C1ght 10 capsules capsule weight ield (%)
maturity the first per plant (cm) (2) (ky h) o
capsule g
(cm)

P2xP1  26.332 89.008 173.01%T 57.82F 79.60°  3.00® 91.61* 2.68% 1662.08° 24.77° 667.00°F
P3xP1  21.66°¢  85.00° 166.33¢h 56.88% 87.67¢ 2.58% 67349 340> 1572.54° 26.17°  740.33®
P3xP2  22.66°  86.00° 154.661% 57.18% 86.82¢  2.75bd 67274 278 1578.28¢ 26.43*  767.00°
P4xP1 1733k  76.00i 186.66°® 59.771  103.16° 2.75%¢  67.00¢ 3.66° 1626.93¢ 23.38¢ 700.00%%
P4xP2  17.00%  75.00%  159.33M 59731 102.32% 2.75%¢  66.51¢ 2.46™ 1629.86¢ 23.08° 703.00%*
P4xP3  17.00  71.00° 162.83¢"% 58.00% 103.15> 2.25'  66.43¢ 2.80%" 1627.26¢ 22.19° 673.67%¢
P5xPl  22.00%  89.00°  153.33% 60.330 114.69* 2.50%f 82.26Y 2.86°" 1269.61¢ 17.72% 667.00%f
P5xP2  22.33b¢  85.00° 139.160' 59.87 114.82¢ 2.50%f 80.26° 2.40™ 1271.20¢ 18.35¢  529.33k
P5xP3  21.00¢  78.000 174.99%% 60.83M 113.828 2.50%f 80.94*c 2.85%" 1267.31¢ 16.63° 633.33¢h
P5xP4  21.00¢ 78.000  170.16%¢ 61.44%h 113.86* 2257  79.24¢ 2.87° 1268312 17.04°f 670.33>F
P6xP1  19.00%"  73.00m 169.16°t 77.84¢  80.83¢  3.00%  59.96f 3.38% 886.14" 9.52k  556.00Uk
P6xP2  19.00%"  74.00! 152.99% 77864 81.31° 2.75*«d  5971f 2.43mn  887.08" 10.22%  551.67k
P6xP3 1833  74.00! 164.16% 78.03¢ 82.15¢  2.50%f  59.50f 2.50™ 891.94h 978  629.67¢h
P6xP4 18.66%"  74.00'  158.33M 77.56¢  80.56°  2.50%f 58.71f 2.768F 892.50"  9.84%  596.33¢X
P6xP5 17.33%  80.00¢8  179.95* 78.67°¢¢ 80.15¢  2.50%f 58.77f 2.65% 893.43h 1037% 670.33>f
P7xP1  20.00°  79.00" 192.00*  80.33%  73.20f 3.25%  64.27¢  2.95¢ 1751.24* 15.5581  593.00"*
P7xP2  19.33¢®  80.00% 173.33%%f 79.83% 7299'  3.00%  63.87° 2.46™ 1754.01* 15538 666.33%¢
P7xP3  19.66°"  78.00! 194.16*  79.66>  72.82f  2.50%f  63.95¢ 2.75M 1726.74* 15.36M  667.00¢F
P7xP4  20.00¢ 78.00! 194.99*  80.32% 73.16!  2.93%  64.24° 2768 1750.18% 16.08%  603.67°
P7xP5 19.33¢2  84.00¢ 172.16°¢ 81.33* 72967 2.50%f 63.44° 235" 1754.57* 15518 670.33%¢
P7xP6 18.66&% 72.00" 172.16%¢ 81.33%  72.53F 2.75%d  63.63¢ 2.41™ 1755.96* 1537  603.33%
P8xP1  20.00°  79.00" 159.17" 62.66° 96.32¢ 2.66°%  59.36f 3.27° 1515.767 14.871  626.00%
P8xP2  19.66°f  81.00" 178.66°¢ 63.90¢ 101.99® 2.50%f  59.15F 278 1523.21f 16.22f" 703.00%
P8xP3  19.00%"  75.00% 14233 62.90°F 100.94>  2.26f 58.82f  2.97° 1517.13F 15.64%9 677.00°¢
P8xP4 19.00%"  75.00%  146.33K 62.07%" 101.34>  2.40f 59.66! 2.80¢" 1514.43F 14400  603.67%
P8xP5  19.00%"  83.00° 137.99"  63.16°F 102.65> 2.40°f  59.58' 2.60% 1519.77f 14.728  670.33>f
P8xP6 18.66%M  72.00"  153.34% 62.83F 101.66° 2.50%f 5927° 2710 1517.15F 14.800 607.00%
P8xP7 18.00&h  72.00" 157.49M 63.83¢ 100.84° 2.50%f  60.03F 3.139 1521.84f 15.20M  552.67k

P4 G.KARA24 P3 G.KARAIS P2 G.KARA 10 P1

:"J;'.U\}..LJ)L\;(..al.,Lg):@ma.é%\dﬁ,&ﬁd;&»d;yhgh@fﬂg

s L 56 P8 Ol PT ls e P6 (G.KARATT P5 G.KARA42

Means with the same letter in each column are not significantly different from each other. Parents: P1: G.KARA 10, P2: G.KARAI1S, P3:
G.KARA24, P4: G.GKARA42, P5: GKARA117, P6: Sardar, P7: Oltan and P8: Naz Chandshakhe
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Table 6. Diallel variance analysis for the traits being evaluated and estimation of general and specific combinability (Griffing)

Sla o Sl
Mean Squres

als sldas
w2 Sy b 55 MICINER; o e ol
Q‘f’u C’L" ;\)T QSJ"‘M’) G BE D J}Mﬁs Cw)‘ d - Slass J d}b J)«-;S In 03 J.a;-tw
S.0.V f); S G s Sl Gy Cw)\ Sk L s jCaE)sule Number alolm wls s Sles il <l s
) Days to flowering ~ Daysto  Plant height 1y, Number of f seed 1000 in yiel
physiolo gical %?;%lé;t(;&}ll: capsules per  length © SZ:’ s seed Grain yield .1yt (TIKETO)
maturity P plant p . index
capsule  Weight
Sk 2 0.02ms 0.67m 2165.52™ 6.65™ 44.09™ 0.032ns 9.11™  0.05" 510.53*" 0.02m  22.81"
Block
S 63 12.50™ 46.97™ 571.58*" 283.72™ 709.19** 0.31™ 423.87" 0.31™ 24 105.53*" 35866.56™"
Genotype
:" ok ok Kok Kk ok ok ok kK ok Kk ok
$rb s 7 93.13 375.82 2032.42 2542.63 6361.89 1.56 3807.477 0.957 2124995.00"" 916.73" 82648.18
Maternal effects
‘g)J'":JJ‘ 7 1.21ns 10.80™ 525.63*" 1.44ns 2.04"s 0.61™ 1.55m 0.88" 100.98"s 5.82" 82469.46™
Paternal effects
:.‘n 3 ok ok ok ok kK Kk ok
Sok Al st 49 2.59 5.15 369.46 1.341 2,680 0.09 0.84™  0.14 55.56™  3.89" 22525.92
Maternal:paternal
Lo 126 0.91 1.22 46.62 1.00 3.56 0.03 0.99 0.01 78.16 0.94 43.03
Error
& Sk oSS 7 16.07" 78.16™ 708.38"" 436.86™ 1077.43* 0.68™ 646.63"  0.56™ 352707.30™ 156.30" 55031.37""
General combining ability
ot Sk oS5 28 1.29* 1.87* 132.13* 0.44ns 0.69m 0.04™ 0.29%  0.06™ 19.96 1.21" 13116.51*
Specific combining ability
- :‘\ ok k. ok ok k. *% ok ok %k %k *
“{” v 28 4.06 13.28 119.46 103.14 261.84 0.03 155.96™ 0.03 88926.95™ 38.86 25.56
Reciprocal effects
Lot 126 0.30 0.40 15.54 0.33 1.18 0.01 0.33 0.001 26.05 0.31 14.24
Error
Qlﬁz\;ﬁﬂ * 1.38 1.86 8.00 1.61 2.181 9.86 1.43 9.53 5.81 6.95 7.20

NSH tloe Aoy3 ) 50 dleil mshan 3 Sl e SV 5 s e Nl e Sy o S i

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively.
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Table 7. Estimation of genetic parameters and gene action of different traits in eight sesame genotypes

S B 59 " oS 3l s sldws L e .
sl bl 2R s " 7 ).j ¢l JsS glis,l 22 I 3 Jsb o3 w3 35 > Slas a2 ls sl
L At e i X € J g s Ll . il fs 5
=) - Days to physiolc 5 S Number of : Number of - «ls s R o)
= Daysto ~2ystoPpily ¥ Height to the Capsule - 1000 seed _ Harvest
t t Plant height 1 th . 1 - (TIKETO)
Genetic parameters flower mﬁiﬁ?ilty ant heig first capsule cap;t{a%st per length seg;i; SllI,llle e " weight Grain yield index
Tt éé: 55 0.92 4.76 36.14 27.28 67.30 0.04 40.40 0.03 22042.95 9.69 2634.04
=E5 SL(SZX‘L 55 0.55 0.82 65.46 0.06 0.00 0.01 0.00 0.03 0.00 0.51 7355.66
W\fa‘ J‘JL.UU 3.70 19.07 144.58 109.10 269.18 0.16 161.58 0.13 88171.82 38.78 10536.17
Additive Variance
p.'*"JLG JML‘).U 222 3.29 261.82 0.24 0.00 0.06 0.00 0.12 0.09 2.03 29422.64
DominanceVariance
‘”’.‘Jb . 1.09 0.58 1.90 0.06 0.00 0.84 0.00 1.40 0.07 0.32 2.36
Dominance ratio
Abes ; 0.76 0.92 0.52 1.00 1.00 0.85 1.00 0.67 1.00 0.97 0.41
Baker ratio
e 6ﬂ.'b“~ %’.ij 0.59 0.83 0.34 0.99 0.99 0.70 0.95 0.50 0.96 0.94 0.26
Narrow Her}tablhty
sy “5’1fb“~ “.”.bj 0.95 0.97 0.95 0.97 0.88 0.95 0.96 0.96 0.96 0.98 0.98
Broad Heritability
05 JA—“ 0 9>
GCA / SCA 1.67 5.80 0.55 462.30 67.30 2.86 40.40 1.02 22042.95 19.14 0.35
vbuskﬁ‘.x.“j‘)bMQW&N&J:{%\*:S}Q(}‘JJ}IJJ—AJ}Js}'
Table 8. Estimation of general combining ability effects of different traits in sesame parents
G 3 St b5, gl ) J s 3l db PSSl Lasls sl
CJ'lJ‘-“} L;A.)\_Lf ;{;_jjjﬁj_a rope REW JJM.S $ g J}M:s J}b"; ; als )l UK s g ls 3
Parents Days to Days to physiolo Plant Height to the first Number of capsules Capsule Srégg; i%r ‘[(1)1 e 1000 seed Grain  Harvest YTIKETO(
flower gical maturity height capsule per plant length capsule weight yield index
G-KARAI10 1.17°7 0.79™ 7.18™ 5.88™ -11.277 0.38™ 7.80™ 0.39™ 138.46° 3.87" -2626
G-KARA18 1.05™ -0.31ms -3.39™ -4.79™ -3.89™ 0.17* 9.85™ -0.20™  76.15™  1.88™  -24.38™
G-KARA24 0.15m 3.12" -3.03™ -4.94™ -0.36™ -0.13™ 22217 0.04™  32.02™ 3.186™ 92.48™
G-KARA42 -0.03ms 2.97" -3.43™ -4.05™ 7.29" -0.13* 2,72 0.01™  58.10™ 1.57™ 96.61"
G-KARA117 0.86™ -1.37 -2.96™ -2.86™ 12.78™ -0.20™ 4.01™ -0.15™ -119.83"" -0.93" -26.26™
SARDAR -1.28™ -1.39™ -0.05ms 5.70™ -3.37 0.01m -6.39™ -0.13™ -309.83"" -5.13"" -35.03™
OLTAN -1.32* -0.54" 12.87" 6.96™ -7.68"" 0.10™ -4.15™ -0.06™ 120.26™ -2.485" -36.44"
NAZ 0.61" 2327 -7.19™ -1.90™ 6.49™ -0.20™ -6.20™" 0.10™ 3.78°  -1.96™  -40.71"
SE(gi) 0.12 0.14 0.92 0.13 0.25 0.02 0.13 0.01 1.19 0.13 0.88
SE(gi-gj) 0.19 0.22 1.39 0.20 0.38 0.04 0.20 0.01 1.80 0.20 1.33

nsc* Lilos Lo ys ) 50 Jle>| lea.w 23 0ls gme O 5 ls pme SV pe Sl o ga % s SE ke skl (glas

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively. SE: Standard error of mean

\YY



VErE /N oylad / VY W/ aLS S gl ragh

Table 9. Estimation of specific combining ability effects of different traits in sesame offspring

Lﬁg}jé _;MKU;';) “gij}jﬁjtﬁ;;-'\:‘”)b))) “5)-:8-5)| LSxd,J)»;SCw)\ ﬁﬁ)bd‘}m‘_:ss\_,\x_? d)n—-:spbla
Hybrids Days to flower Days t(;n%}tll}llsiltoyl o gical Plant height Height to the first capsule Number %ﬁ;ﬁ{) sules per Capsule length
P1*P2 -0.80" 1.317 1.01™ 0.07™ -0.29 -0.07"
P1*P3 -0.07"s -0.29ms -2.78"s -0.23ns 0.35m -0.15"
P1*P4 -0.55" 0.18m 10.37™ 0.49 0.54" 0.10™
P1*P5 -0.11ms 0.70m -8.94™ 0.03m 0.60" -0.04"s
P1*P6 -0.13" -0.10" 3.14" -0.23" 0.28m -0.04"
P1*P7 -0.26" -0.291s 0.81"s -0.36" 0.57m 0.24"
P1*P8 -0.30m -0.06" 1.62m -0.31m -1.92° -0.12m
P2*P3 -0.44s 0.31m -2.39m8 0.23m -0.17"s 0.07m
P2*P4 0.23m 0.29m -1.73ms 0.71m 0.08m -0.06"
P2*P5 -0.15" -2.02™ -12.13™ -0.82" 0.09 0.01m
P2*P6 0.48" 0.66™ -8.70" -0.29" -0.42" -0.07"
P2*P7 0.19ms 1.31" -1.86" -0.62" 0.48" 0.09ms
P2*P8 -0.34"s 0.37m 10.85™ 0.59 0.38™ 0.01™
P3*P4 0.30™ -0.47" 1.74 -0.62" -0.53"s -0.26™
P3*P5 1.23" -0.12" 10.68™ -0.14ms -0.09s 0.15"
P3*P6 -0.61" 0.22m -0.230s 0.19 0.22m 0.10m
P3*p7 -0.57" 1.20™ 9.19% -0.41™ -0.47" -0.11™
P3*P8 -1.44™ 0.60™ -1.42" 0.15™ -0.41" 0.07™
P4*P5 0.09™ -0.47" 1.17™ -0.35™ 0.35™ -0.07"
P4*P6 -0.26™ 0.87™ 2.75™ -0.01™ -0.65"™ -0.03™
P4*p7 -0.21™ 1.02" 14.09" 0.38™ -0.29" 0.10™
P4*p8 -0.26™ 0.08™ -9.86" -0.24" -0.04" 0.12™
P5*P6 -0.15™ 0.22™ 10.59* 0.43™ -0.34" 0.04™
P5*P7 -0.44" 0.37% -0.05™ 0.17™ -0.63" -0.05™
P5*P8 -0.98™ 1.43" 2.17" 0.27™ 0.57™ 0.20*
P6*P7 0.19™ -0.27" -11.04™ -0.22" 0.22™ 0.12™
P6*P8 -0.34" -0.54" 1.01™ 0.32m 0.03™ 0.04™
P7*P8 0.53™ -1.22m 2.51™ -0.46™ 0.17™ -0.05™
SE(sij) 0.47 0.55 2.46 0.36 0.68 0.06
SE(sij-sik) 0.51 0.59 3.69 0.54 1.02 0.10
SE(sij-skl) 0.47 0.55 341 0.50 0.94 0.09

P7 ol o P6 G.KARAIT P5 GKARA42 P4 GKARA24 P3 GKARAIS P2 GKARA 10 Pl 15 dlon dosn V50 Jlaiml sl 3l s S| 5 Jls s O30t pis S0l o g 1ok ¥ s
s L 56 P8 Oyl

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively. Parents: P1: G.KARA 10, P2: G KARA18, P3: GGKARA24, P4: G.KARA42, P5: G.KARA117, P6: Sardar, P7: Oltan and P8: Naz
Chandshakhe.
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Table 9. Estimation of specific combining ability effects of different traits in sesame offspring

s 50 JgmsS 53 «ils sl als s 055 als s Shas Cals el Qs G,y setls
Hybrids Number of seeds in the 1000 seed weight Grain Harvest index (TIKETO)
capsule yield
P1*P2 -0.09ns -0.23" 0.73 -1.02™ 38.32™"
P1*P3 -0.20" 0.09™ -0.94ns -1.69" -78.55""
P1*P4 -0.11"ms 0.33™ -0.74"s 0.34m -82.67"
P1*P5 1.05™ -0.13™ 0.61™ 0.23ms 25.19™
P1*P6 -0.04ns 0.16™ -0.59ns -0.79ns 18.96™
P1*P7 -0.14ns -0.16™ 0.59m -0.53ns 20.38™"
P1*P8 -0.22ns 0.01m -1.20m 1.37" 18.15™
P2*P3 0.13m 0.14™ 2.40m -0.24ns -80.42™
P2*P4 -0.44ns -0.13™ 0.32m -0.15ns -84.55™
P2*P5 0.21m -0.04ns 0.93m 0.41m 38.32™
P2*P6 0.01ns 0.17* -5.79ns 0.47m 17.09™
P2*P7 -0.45ns -0.04" 0.84m -0.01ms 18.51™
P2*P8 0.29m -0.03"s 1.02m -0.44ns 16.28"
P3*P4 -0.220s -0.11™ 0.72m 0.40m 233.73™
P3*P5 0.18m™ -0.01ns 4.00ms -0.26" -78.55™"
P3*P6 0.311 -0.20™ 1.90m -1.07™ -69.78""
P3*P7 0.23m 0.11™ -1.1208 -0.24ns -68.36™
P3*P8 -0.68"s 0.06™ 2.94nms 1.00™ -64.09™
P4*P5 -0.28ns -0.01"s -3.81m -0.34"s -82.67""
P4*P6 -0.06" -0.01"s 1.83™ 0.39m -73.90*"
P4*P7 0.60™ 0.20™ 2.03m 0.32m -72.48™
P4*Pg 0.23m -0.08™ -2.55n0s -0.64"s -68.21™
P5*P6 -0.19ns 0.09" 1.02m 0.42m 18.96™
P5*P7 -0.69"s 0.08™ -1.35m -0.33"s 20.38"
P5*P8 0.03m -0.18™ -1.87ms -0.26™ 18.15™
P6*P7 0.21m -0.16™ 5.14"s 0.40m 29.15™
P6*P8 -0.23ns -0.30™ -2.38ns -0.39ns 31.76™
P7*P8 0.50m 0.16™ 2.76™ 0.22ms 21.84™
SE(sij) 0.36 0.02 3.19 0.34 235
SE(sij-sik) 0.54 0.03 477 0.52 3.53
SE(sij-skl) 0.50 0.02 4.42 0.48 3.26

P7 1> P6 G.KARAI7 P5 GKARA42 P4 GKARA24 P3 GKARAIS P2 GKARA 10 Pl 1y dlon dosn V50 Jlaiml sl 3l s 9| 5 Jls s 3Dt pis S0l o g 1o ¥ s
s L 56 P8 Oyl

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively. Parents: P1: G.KARA 10, P2: GKARA18, P3: GGKARA24, P4: G.KARA42, P5: G.KARA117, P6: Sardar, P7: Oltan and P8: Naz
Chandshakhe.
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Table 10. Estimation of reciprocal combining ability effects of different traits in sesame offspring

INESPN AUS G s, “gi)}jﬁ}:ﬁé'-&“)l.-'))) Gy i ks J S i G333 S 3105 JpS U3
Hybrids Days to flower Days t%%}tlzrsilt()}/l o gical Plant height Height to the first capsule Number (;flgs?sules per Capsule length
P2*P1 -0.16" 2.00" -3.30m8 10.28" -6.80™ 0.12m
P3*P1 0.03ms -1.16 -0.06™ 10.80™ -10.70™ 0.16"
P3*P2 0.83m -2.66" 1.41ms 0.30™ -2.10™ 0.00m
P4*P1 0.66" -1.50" -7.66" 9.52™ -18.35™ 0.25™
P4*P2 1.33" -2.83" -2.10m -0.88" -10.58™ -0.12m8
P4*P3 0.83m 0.50m -2.67" -0.63" -8.50™ -0.130s
P5*P1 0.33m 4.00™ 6.84" 9.70™ -24.33™ 0.29™
P5*P2 0.16™ 0.50ms 7.25" -1.35™ -17.58™ 0.130s
P5*P3 -1.00" 3.83" -5.4208 -1.80™ -13.25™ -0.03"s
P5*P4 -1.33" 4.66™ 10.50™ -1.73" -5.18™ -0.00"s
P6*P1 2.16™ 0.83m 6.00" 0.49m -6.94™ 0.00"
P6*P2 3.00"" -0.50m -0.25ms -10.30™ -0.74"s 0.00"
P6*P3 1.00" 2.83" -2.58ms -10.11™ 2.59™ 0.1308
P6*P4 0.50m 2.66™ 5.83" -8.95™ 10.96™ 0.00m
P6*P5 2.50™ -1.33" -7.48" -8.42™ 17.17* 0.00ms
P7*P1 2.33" -1.16" -6.25" -0.87" -3.32" 0.12m
P7*P2 2.66" -1.66" -0.83"s -11.30™ 417" 0.00"
P7*P3 1.00™ 3.00™ -10.25™ -11.08™ 6.92" 0.00m
P7*P4 0.50ms 1.66" -6.58" -10.06™ 14.42™ -0.22™
P7*P5 1.83ms 0.33m 2.58ms -10.08™ 19.76™ 0.06™
P7*P6 0.05m -1.00" -5.50m -1.91™ 4.89"™ 0.12m
P8*P1 2.00™ 2.66™ 7.32" 7.99™ -14.77% 0.04"
P8*P2 1.83m 1.33" -13.50" -3.01 -10.76™ 0.13m
P8*P3 0.50m 6.00™ 10.92™ -2.62™ -6.97" 0.12m
P8*P4 0.507 5.00™ -1.920s -1.29™ 0.66™ 0.05m
P8*P5 2.00™ 2.00™ 18.92™ -0.67m 5.44™ 0.050s
P8*P6 0.16™ 1.66" 5.33ms 8.26™ -10.25™ 0.07ms
P8*P7 -0.33m 2.50™ 15.58™ 7.75™ -13.59™ 0.07"
SE(rij) 0.38 0.44 2.79 0.41 0.77 0.07
SE(rij-rkl) 0.54 0.63 3.94 0.58 1.09 0.10

P7 g)bﬂ P6 (G.KARA17 P5 GKARA42 P4 G.KARA24 P3 G.KARAI18 P2 G.KARA 10 :P1 :;,.“».UU cilae Loy ) 5 0 Jlead C_,Ja.,» 53l ey sl g s ey e r.\.& J,.<|\._¢ [
PEARA Lo )L: P8 ‘;)l:.!}l

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively. Parents: P1: G.KARA 10, P2: GKARA18, P3: GGKARA24, P4: G.KARA42, P5: G.KARA117, P6: Sardar, P7: Oltan and P8: Naz
Chandshakhe.
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Table 10. Estimation of reciprocal combining ability effects of different traits in sesame offspring

1acS 555 J S 53 ls sl dasle 03 4l 5 Shes Cails Larls Qls iy el
Hybrids Number of seeds in the 1000 seed weight G‘ram Harvest index (TIKETO)
capsule yield
P2*P1 -2.22% 0.24™ 64.63™ -0.16™ 1.32n8
P3*P1 9.98™ -0.08™ 108.36™ -0.98" 1.25m8
P3*P2 12.43* -0.09" 43.65™ -1.78m 0.52m
P4*P1 9.90™" -0.13™ 81.15™ 2.22™ 0.23ns
P4*P2 12.10™ 0.02s 16.98™ 0.04"s 0.14m
P4*P3 0.34" -0.05™ -24.16™ 2.79* 1.00m
P5*P1 2.53" 0.04" 260.99™ 5.28™ -15.00"
P5*P2 5.74™ 0.02ns 197.41™ 2.84™ 0.02ns
P5*P3 -7.04™ -0.16™ 160.25™ 5.18"™ 0.03ms
P5*P4 -6.30™ -0.22™ 178.41™ 3.08™ 0.03m
P6*P1 13.33™ -0.16™ 453.26™ 8.25™ 1.21m
P6*P2 15.68™ 0.21" 384.81™ 6.83" 0.34"
P6*P3 4.14" 0.01ns 343.51™ 7.03™ 0.02m
P6*P4 4.03" -0.08" 369.85™ 6.80™" 0.42m
P6*P5 10.58™ -0.03ns 189.29™ 3.80™ 0.21ms
P7*P1 11.17* 0.02"s 19.43* 5.14™ 12.00™
P7*P2 1331 0.03"s -45.39" 3.68"™ 0.12m
P7*P3 1.86™ 0.14™ -74.22 493" 1.23ns
P7*P4 1.41™ 0.20™ -57.53" 3.15™ 0.12ms
P7*P5 7.65™ 0.32™ -244.13" 0.56™ 0.02m
P7*P6 -2.04™ 0.04" -429.03™ -2.76™ 0.20ms
P8*P1 13.95™ 0.04"s 136.64™ 8.24™ 6.50"
P8*P2 16.73™ -0.11™ 69.10™ 3.09" 6.50"
P8*P3 4.03" 0.03"s 32.96™ 6.42™ -1.23m
P8*P4 3.57" 0.04ns 57.15™ 4.39™ -1.20m
P8*P5 10.19™ -0.02ns -126.33™ 1.95™ -6.50"
P8*P6 -0.16™ -0.23™ -314.23™ -2.45™ -1.66™
P8*P7 2.05™ -0.12" 11631 0.31m 1.33m
SE(rij) 0.41 0.02 3.61 0.39 2.66
SE(rij-rkl) 0.57 0.03 5.10 0.56 3.77

P7 g)bﬂ P6 (G.KARA17 P5 G KARA42 P4 G.KARA24 P3 G.KARAI18 P2 G.KARA 10 :P1 :Q:’-UU cilae Loy ) 5 0 Jleasd C_,Ja.,» 53l s sl g s s e r.\.& ji.ﬂ._q oy e s* as
PEARA Lo )L: P8 ‘;)l:.!}l

ns, not significant; *and **Significant 0.01 at 0.05 level of probability, respectively. Parents: P1: G.KARA 10, P2: G.KARA1S, P3: G.KARA24, P4: G. KARA42, P5: GG KARA117, P6: Sardar, P7: Oltan and P8: Naz
Chandshakhe.
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