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Abstract

Objective

This study was conducted to investigate genetic variation for more important agronomic traits and
seed yield components of sesame, including days to maturity, plant height, shoot diameter,
number of fruiting branches per plant, number of capsules per plant, number of seeds per capsule,
1000-seed weight, and seed yield per plant.

Materials and Methods

Twenty-eight sesame genotypes with diverse geographical origins were evaluated in a
randomized complete block design with two replications under two humidity conditions —normal
and water stress—, over two years at the Research Farm of Isfahan University of Technology.
Two irrigation regimes were defined as a percentage of the maximum allowable depletion (MAD)
of soil moisture. Analysis of variance was performed to assess the effect of genotype, irrigation
regimes, years, and their interactions on the traits. Additionally, the phenotypic and genetic
coefficient of variation, along with broad-sense heritability, were estimated for each trait.
Results

The phenotypic and genetic coefficients of variation revealed a high level of phenotypic and

genetic variation for seed yield, number of seeds per plant, number of capsules per plant, and
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number of fruiting branches per plant. These results indicate the high genetic potential of the
studied genotypes for genetic improvement of the traits. Conversely, the traits of days to maturity,
plant height, capsule diameter, and 1000-seed weight exhibited lower genetic variation. The
estimated broad-sense heritability indicated a higher contribution of genetic factors in controlling
days to maturity, number of fruiting branches, and number of capsules per plant. Consequently,
it appears that selection can effectively improve these traits and seed yield in breeding programs.
The results identified that the genotypes Golpayegan 1 and Golpayegan 4 are promising
candidates for mechanized harvesting under both humidity conditions. These genotypes exhibit
desirable traits such as lower plant height and branching, as well as a higher shoot diameter.
Furthermore, genotypes of Golpayegan 1, Varamin 2822, and Markazi 1 were recognized as high-
yielding genotypes. These findings indicate that the studied genotypes have a high potential to be
used in selection programs for improving seed yield and other agronomic traits in both soil
moisture conditions.
Conclusion
The genotype Golpayegan 1 was identified as a high-yielding genotype with favorable
characteristics for mechanized harvesting, making it suitable for integration into sesame breeding
programs. Moreover, given the higher broad-sense heritability for number of capsules per plant
and the number of fruiting branches per plant, these traits appear to be reliable indicators for
indirect selection aimed at enhancing seed yield in sesame breeding programs.
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Table 2. Combined analysis of variance for phenological and morphological traits and
yield components of 28 genotypes over two humidity conditions and two years

Sluye (1S5ke "
: - sl ds s Lo
MS Sl 4 Pralied
iy
> &l slaws JounsS dlass Olaisl 7Y}
2l T ) ’ 4Bl b Gy glas)| _
o JosS gy o4ib) o910 Sy
9 .
N‘“‘* g’ Df SOV
Yield Number Number u(r)r} er
per 1000-seed  of seeds of fruiting Shoot Plant Days to
plant weight per capsules branches diameter height maturity
capsule per plant
per plant
1275™ 1291™ 321 144575™ 106™ 147 186" 14650™ 1 (T() Ju
ear
(HC) (g, koo
911™ 497 1117 70026™ 1.73" 67.2" 20791 4047 1 Humidity
conditions
287" 1.70™ 40.3" 3390™ 0.14" 44.6™ 1312™ 2.51" 1 HC x Y
1.55 2.01 1.64 234 0.39 0.76 181 78.2 6 (HCxY) )5
Rep (YxHC)
16.2™ 6.76™ 6.80™ 1619™ 18.4™ 4.86™ 503™ 5116™ 27 (©) g3
Genotype
6.53" 4.43™ 2,92 478 1.27™ 2.12™ 244™ 3221™ 27 GxY
2,917 2.76™ 1.58" 236" 0.52" 0.20™ 34.4m 216™ 27 GxHC
2.61" 1.74" 137" 223" 0.61" 0.19"™ 101" 202" 27 GxHCxY
231 0.04 61.1 50.2 0.34 0.55 59.3 9.11 162 .
Error
o5es Sy iy
83.4 80.7 19.4 89.6 96.8 84.8 85.2 85.0 - (25?)

Board-sense
heritability (%)

DY o ¥ iy aped g Jol Jlo 5 b ialejl 1S5 3law o yd V0 Jlais! aaws 13 )b ime cuip 4 ¥ 5 ¥ (g b sxe 3929 pas I
"s: non-significant, “ and ™ significant at P<0.05 and P<0.01, respectively. The replication was 3 and 2 in first and second year of
experiment, respectively.
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Table 3. Means of phenological and agronomic traits for 28 sesame genotypes evaluated in two humidity conditions (normal
and stress) over two years

olass dlasws gyl
5 b 5 Sles BT by slass . a8l ylad ) [B579) laxe . s
B ] 2 Jpss ezl B2 B Ju 555 )
(9) %5 () «ls JguS (mm) Sy =) ol
LY o4id) 0gse (cm)
Number Number
1000-  Number of of
Yield per of seeds . Shoot Days to
P seed capsules fruiting . Pl_ant Y . Year Genotype Code
plant R per diameter  height  maturity
weight per branches
capsule
plant per plant
e
18.16 3.50 75.8 109.3 210 1064 124 135
Normal Jsl
First
1170 229 532 71.0 2.07 1061 117 130 o Irs
Str:s§ Tn234 1
1297 246 467 1023 3.22 1197 141 110 s
Normal £93
490 1.26 337 26.3 1.60 9.23 104 102 ot Second
Stress
Jby
14.99 3.30 76.3 1045 0.67 1054 122 128
Normal Js!
9.16 214 59.5 75.2 1.39 1051 116 121 o irst
Stress Stws 2
by i
9.90 1.93 69.5 4623 0.76 9.43 131 111 Jos Pakestanian
Normal p9d
414 1.34 407 151 0.15 7.42 92 101 ot Second
Stress
Jby
17.97 3.66 63.7 955 3.63 1141 128 123
Normal Js!
12.04 248 55.9 76.3 3.48 1138 115 116 o First
Stress M556 3
Jley £
10.06 1.87 52.3 415 2.07 1014 115 112
Normal  Second
6.35 141 422 25 248 8.37 103 100 o
Stress
Jby
1571 377 62.5 100.1 5.20 9.88 105 130
Normal Jol
9.50 277 46.4 67.7 459 9.85 94 125 o First
Stress v .
. .
8.83 1.95 455 447 250 9.09 125 115 s Indian
Normal £93
6.46 171 36.9 471 3.13 8.44 104 108 ot Second
Stress
Jby
19.69 3.92 705 1125 3.23 9.58 110 130
Normal Jol
1431 2.80 525 717 3.27 9.53 110 124 o First
Stress YAYY ol .
. )
8.27 248 487 428 117 8.34 113 116 s Varamin2822
Normal £93
5.49 2.05 293 237 1.10 7.31 93 108 o Second
Stress

oy
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

genotypes evaluated in two humidity conditions (normal and stress) over two years

3,Slae a5 |
JUCIRS?) Pabols g e Oladil sl Bl jlad e 5579} b x5
»ab L _ Jw G5
i (9) «b JgesS Ly 5 o3 o9z (mm) ) shob) wlls
(9) © (cm)
Yield 1000- Number Number Num.b.er of
of seeds of fruiting Shoot Plant Days to
per seed . ] . Year Genotype Code
. per capsules branches diameter height maturity
plant weight
capsule per plant per plant
e
1972 275 715 100.8 3.73 1043 121 131
Normal Jsl
1118 208 66.7 65.0 3.60 10.38 117 116 o First
Str:s§ Tn240 6
5.80 1.64 436 26.4 217 7.76 101 107 s
Normal £93
312 1.02 357 8.9 0.33 6.13 81 95 ot Second
Stress
oy
1180 354 66.0 734 3.33 8.77 108 123
Normal Jsl
First
7.00 241 468 452 3.02 8.72 103 116 o Irs
Stress LSS 7
Loy Yekt
468 1.85 50.3 53.1 3.24 9.51 114 107 s exta
Normal £93
2.98 157 303 9.5 0.56 7.21 82 100 ot Second
Stress
Jleys
1642 3.28 575 136.2 5.97 1059 111 130
Normal Js!
o
1133 281 50.3 7255 5.37 1054 101 124 o irst
Stress AR 8
Ly Darab 1
1409 230 57.3 60.1 2,67 9.17 128 122 s arab
Normal £93
7.59 1.90 34.0 415 3.84 6.97 105 114 ot Second
Stress
Jleys
1837 313 71.0 103.9 4.00 9.93 105 123
Normal Js!
o
729 2.60 575 54.0 4.02 9.88 9% 116 o irst )
Stress YY Slye 9
Ly Iragian22
6.72 217 434 50.1 2.70 8.66 119 122 s raqran
Normal £93
3.84 172 25.0 26.9 2.20 8.03 105 112 ot Second
Stress
Jleys
1920 278 55.9 126.0 1.00 1017 129 141
Normal Js!
1014 234 436 95.2 0.45 1012 118 133 . First
Stress ¥ bl 10
"
7.65 2.05 34.9 70.4 0.00 10.70 139 114 s Ardestand
Normal £93
5.81 171 36.2 46.1 0.53 8.81 114 109 ot Second
Stress
oA
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

genotypes evaluated in two humidity conditions (normal and stress) over two years

3, Slos )
S pabie peSohe  chab gl O 6 5 L _ s
» b Lo _ Jw g
i (9) «bs Jowss Ly 5 o4l 0gu0 (mm) E) ) lolid
(9) <5 (cm)
Yield 1000- Number Number Num_b_er of
of seeds of fruiting Shoot Plant Days to
per seed . ] . Year Genotype Code
R per capsules branches diameter height maturity
plant weight
capsule per plant per plant
ey
1479  3.88 59.9 95.0 3.93 11.06 120 128
Normal Jsl
1064 233 418 62.6 414 11.01 111 116 o First
Stress oWl
" 11
7.60 1.83 401 55.9 3.16 9.59 115 112 s Oltan
Normal pod
5.37 1.43 353 35.6 1.97 8.33 102 107 o Second
Stress
ey
274 275 77.0 1432 037 11.78 110 142
Normal Jsl
1187 2,06 65.3 814 0.99 11.74 96 134 o First
Stress ) slsal
" 12
1133 211 443 84.1 0.07 11.35 121 120 e Anvazl
Normal £9°
6.95 176 357 48.4 0.03 8.46 102 111 o Second
Stress
oy
2147 383 53.8 123.7 0.40 10.78 121 141
Normal Jsl
= First
1361 254 453 81.4 0.63 10.78 104 135
Stress v slsal
" 13
1032 212 46.1 75.5 0.00 10.19 120 123 s Anvaz?
Normal P93
7.24 1.86 39.6 418 0.20 7.96 96 112 o Second
Stress
oy
1930 3.5 75.4 107.1 5.07 9.91 128 124
Normal Js!
9.52 2.24 69.0 84.9 4.14 9.90 116 116 o First
Stress ol
L‘ . B . 14
1100 220 60.4 420 2.20 9.82 131 119 o orazjan
Normal £9d
8.50 2.04 50.1 318 3.16 8.27 107 114 o Second
Stress
oy
2086 279 64.7 1431 410 10.71 124 124
Normal Js!
oS First
1194  2.39 56.3 92.0 3.39 10.70 113 118
Stress Fae
- - 15
1042 214 25.6 72.1 275 10.91 124 124 o Birjand6
Normal £9d
8.81 1.68 243 70.8 250 9.51 110 116 o Second
Stress
o9
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

i 93 (b (45 9 Jbo ) Susb,

genotypes evaluated in two humidity conditions (normal and stress) over two years

3 Slos a5 |
M ois pabolw JawS ol Gledsldlas Bl jlad e [1579) e s
»ab L ~ Jw e
(9) «b Joss Gy o3 o9z (mm) S shob) wlulis
(9) <5 (cm)
. Number Number Number of
Yield 1000- of seeds of fruiting Shoot Plant Days to
per seed . A . Year Genotype Code
lant weidht per capsules branches diameter  height  maturity
P g capsule per plant per plant
=
1309 313 526 86.7 437 8.85 101 130 s
Normal Jsl
918 235 46.0 64.1 4.92 8.84 93 124 o First
Stress Y Sksl 16
L s
788 2.08 44.9 49.8 254 8.90 127 112 s Pakistanian2
Normal £93
493 181 338 329 2.60 7.69 95 105 ot Second
Stress
"
1413 299 57.4 104.4 3.50 9.04 102 129 s
Normal Jsl
First
783 261 40.9 65.1 432 9.04 98 123 o Irs
Stress by
LA . P . b 17
9.76 2.8 446 675 157 9.49 121 114 s unja
Normal £93
720 181 432 304 2,07 7.56 97 104 ot Second
Stress
"
1678 295 50.7 129.8 451 1048 131 128 s
Normal Js!
o
1159 247 50.9 757 450 10.47 109 124 o irst }
Stress Vcdye
LA . . ﬁz 18
88l 203 411 60.7 3.03 1042 145 124 s Jiro
Normal £93
5.42 1.67 38.8 473 2.97 9.12 118 114 ot Second
Stress
"
1645 272 56.5 119.2 217 1097 122 128 s
Normal Js!
o
663  2.28 486 795 111 1097 101 121 o irst
Stress s
L hi 1
5.49 1.74 3338 387 0.65 8.01 102 116 s Chinese
Normal £93
3.97 1.49 513 11.9 0.07 7.07 98 101 ot Second
Stress
"
1803 284 66.9 1133 5.12 1044 126 125 Jor
Normal Js!
o
89l 244 5.1 67.7 438 1044 102 116 . irst
Stress Vo jld
L hiraz1 20
116 223 517 719 3.23 10.66 135 123 Jor Shiraz10
Normal £93
765 183 513 403 3.13 9.20 123 115 ot Second
Stress
T
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

genotypes evaluated in two humidity conditions (normal and stress) over two years

3 Slos
iy elis)|
»ab JUCS?) b ol Oladil sl Bl ylad [B579) e x5
2 JgS a5 B Je ] )
L2 (@) «b s 5 o 0ge (mm) ) ) lelis
i (cm)
(@)
Yield Number Nu(r)nfber Number
per lOOQ—seed of seeds capsules of fruiting §hoot P|.am Days .to Year Genotype Code
plant weight per per branches diameter  height ~ maturity
capsule plant per plant
Jey
21.46 3.12 76.3 98.6 438 10.16 119 135
Normal Js!
1273 222 70.6 74.8 423 1018 105 130 ol First
Stress 0 i
" . 21
14.40 2.29 723 76.4 2.48 10.82 128 119 o Shiraz5
Normal p9d
861 170 48.9 32.4 297 874 103 112 o Second
Stress
Jey
20.54 331 60.1 103.4 5.47 10.97 119 131
Normal Js!
First
1122 235 55.4 712 4.98 1098 107 117 o IS
Stress A s
L A 22
12.60 2.19 66.3 53.8 3.67 10.11 126 117 s Shrazg
Normal p9d
5.49 149 36.6 37.3 357 8.63 112 111 o Second
Stress
Jey
21.99 2.91 717 125.3 113 11.26 104 135
Normal Jo!
1213 249 64.5 88.7 0.93 11.27 98 127 o First )
Stress Y oLl 23
s
11.03 2.08 431 64.3 0.47 9.50 110 116 s Golpayegan3
Normal p9d
6.59 167 455 37.2 0.27 7.65 01 110 o Second
Stress
Jey
26.43 2.90 67.1 1455 0.86 11.57 104 135
Normal Jo!
10.65 252 66.1 87.8 141 11.59 9% 129 o irst o
Stress \ oLl ”
s
10.56 1.88 43.6 72.1 0.19 9.69 118 116 i Golpayeganl
Normal P93
465 170 365 40.2 0.03 8.58 96 111 o Second
Stress
Joy
17.48 2.95 55.0 140.1 053 11.711 107 140
Normal Jol
11.77 2.38 36.6 723 0.87 11.72 90 134 "l irst o
Stress ¥ oKL -
Loy I 4
10.22 2.10 435 80.4 0.00 11.20 122 119 i Golpayegan
Normal P93
5.35 167 373 49.2 0.13 9.07 100 113 o Second
Stress
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

genotypes evaluated in two humidity conditions (normal and stress) over two years

3,Ses olass olass elisyl
Qb l5e 5 by ol bl G 5q, lass X
5 4l P S oge Sleiil L5 Jw .~
) oS (mm) S sty bl
(9) <5 Sy odind (cm)
Number Number
Number
Yield of of
1000-seed  of seeds . Shoot Days to
per . capsules  fruiting . Plant . Year Genotype Code
weight per diameter  height maturity
plant per branches
capsule
plant per plant
Juy
2471 2.85 68.6 153.1 1.55 11.36 124 140
Normal Jgl
O First
12.56 2.52 50.7 111.8 1.08 11.37 114 134
Stress ¥ oS lke
26
Jley Mobarakeh4
8.46 1.98 33.2 75.8 0.53 10.32 125 119
Normal £9°
5=y Second
6.39 1.47 334 447 0.17 8.71 103 114
Stress
Juy
19.93 2.87 71.1 112.0 3.07 9.28 115 130
Normal Jgl
=Y First
11.90 2.51 68.3 66.9 3.09 9.29 92 124
Stress AR5 39
27
Jboy Markazil
17.90 2.37 53.0 84.0 3.37 9.29 115 119
Normal £9°
5=y Second
12.23 2.03 55.9 64.2 3.23 7.59 107 113
Stress
Juy
18.61 2.89 65.2 109.4 3.13 10.84 127 135
Normal Jgl
=Y First
10.53 2.18 60.5 72.2 3.29 10.85 100 129 Bl S b
Stress
) Naz-single 28
Jleys
9.72 2.19 50.0 54.8 221 9.43 124 118 branch
Normal £9°
5=y Second
5.39 1.79 30.0 30.0 217 8.37 112 113
Stress
Jly
4.80 0.52 10.3 214 1.00 1.06 12 2
Normal Jgl
=Y First
2.83 0.48 16.5 111 0.99 1.10 10 3
Stress
LSD (0.05)
Jly
2.27 0.30 12.7 12.9 1.16 1.49 16 6
Normal £9°
Second
1.87 0.31 145 7.2 0.85 1.20 12 6 o
Stress
1y
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Table 4. Broad-sense heritability, phenotypic and genotypic coefficients of variation for

phenological, morphological and agronomic traits in different genotypes of sesame in two
humidity conditions (normal and stress) over two years

(30,3) o908 (550dy 19 (0 5) (S35 E95 s o8 (30,3) (oawigid 95 sy
Broad-sense heritability Genotypic coefficient Phenotypic coefficient
P> Jlo Jol Jl P> Jlo Jo Jlo po> Juo Jo Jlo

Second year First year Second year First year Second year

o Jey o by s Jy s by g Jy S by
Stress  Normal  Stress Normal  Stress  Normal  Stress Normal  Stress  Normal  Stress  Normal

First year

69.6 57.3 96.3 98.4 4.8 3.7 5.4 45 5.8 4.9 5.5 45 Sy b 59,
Days to maturity

58.5 44.6 71.8 67.7 8.4 7.1 7.7 7.3 11 10.7 9.1 8.9 (cm) &g glis)

Plant height

46.9 46.8 66.4 67.7 8.4 8.7 7.2 7.2 12.3 12.8 8.8 8.7 (mm) &l s
Shoot diameter

86.1 731 90.8 92.2 76.5 62.2 51 545 825 727 53.5 56.7 o ogse laiiil sl

Lgy yd

Number of fertile
branch per plant

91.6 81.6 84.4 74.9 411 27 16.8 15.7 43 29.9 18.3 18.1 D1y JguS Sl
Number of capsule

per plant
319 60.6 47 64.4 15.9 20.2 13.8 10.3 28.1 26 20.2 12.9 JgusS 3 ails olas

Number of seed per
capsule
(8) b sl o9
Thousand seed weight
72.8 79.6 59.8 61 30.4 27.7 15.8 15.7 35.7 31 20.4 20.1 (0) st 5 s 3,Skas

Yield per plant

Bl b gy £la)] ¢ Sy Gloj ylai | gy 350 SlognY 4 ol i 5l adlllas gl 1 IS (6 S ARl

2 a3 Sles g odimdoge Gladisl dluss gy ;0 JomsS dlasd ¢ JgmenS 53 aily dlaay jlas g Aid1d oS g5 &l Jlia 59 9
alllas ,S55 Gobo 5l a5l IS Slgie Cuner ol 5 Sl ol a5 bl ol sk Lt Yl g9 gy
o950 el Dasi g JounsS 5> Al s o JpuS )3 a5 b (Ui (S5 pf 5 (SeB5 elgs wre (oo 9 il
Ol @l 2y oyee Slao oyl 5l s 3)Slas puins b CB el g ol Conl yida (S5 Jelgs whes oA
Cunl 039 iy (sgb) Jloy baoro 4 s gy (A5 baee 53 9 Jgl Jlo 4 Cannd 29> Jlo )3 048 odmliie g935 &S 3l
Sl ol (6 pdyedlyy ol Gglite slakame )3 Blisie Slivo (g pdgedlyy ke gl SbsS (gpdlyy oy 9
i e )3 it 6 by Jgm oS Gas5 sl 45 o )3 92 b Jlo Lazee )3 Jgun oS 53 413 3l 5 003 050
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