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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 1. Names and characteristics of sesame lines evaluated in this research
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p9> Jlw 3 Boisi) om 5> Sarwy aiely Lol gy (25 b I it (gusboy Jgeme baome ) aigy eli5)) bwgio
Py £95 (pl 45 amd g0 JLlS (eges (S hdl)g g £95 culd duglie g ab sdabie o (pl sl ol Sl 4 s
5l adlllas 3,90 slacaip) & Sl cnl sbeS (ST 9 (S £95 cu b 9 Ol ol 039y (lae Jelge Loy
£95 cupd (ol 3 15,580 i g 3,Slae Jlas jl a0 035 OV 13 £95 gy > (F Jgie) Bl (508 g5 o
Ay e L I yimgs S (Solanki & Gupta 2001) 3,8 (555 g elisy) (gl 1) (duoyd Yo /8) Jnwgie (Sui)
oS 0391 yidu g9 oM il o Wi}l 3 Iy et Cago sl ol b dunlio y> Ll (slacaiss; Yoane 45

ol Jeols ls pelwl s (Sravanthi et al. 2021) 545 0 aie YU 3, Sdes coles 1 5 cmlio jiiuwgid pbol 4
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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

Slayype (1Sko 7
REI{ESY w5 2ol
MS 542, P
Sl
> abolis JouwS sl el 579}
pab &l lia s 48l ylad &g gla) _
y Jyess Sy o4 090 S
% .
©9 2 Df S0V
vield Number Number Nu(r)r}ber
1000-seed  of seeds of o Shoot Plant Days to
per - fruiting ; . .
weight per capsules diameter height maturity
plant capsule er plant branches
P perp per plant
x x o o o x o Y) Jls
1275 1291 321 144575 106 147 186" 14650 1 (Y) J
ear
(HC) (b Laee
911™ 497" 111" 70026™ 1.73" 67.27 20791  4047™ 1 Humidity
conditions
287" 1.70™ 40.3™ 3390™ 0.14" 44.6™ 1312™ 2.51™ 1 HC xY
HC x Y) I,
1.55 2.01 1.64 234 0.39 0.76 181 78.2 6 (HC > Y) 55
Rep (YxHC)
- - - o . - - o G) csg;
16.2 6.76 6.80 1619 184 4.86 503 5116 27 (G) s
Genotype
6.53" 443" 2.927 478" 1.27" 2,127 244™ 3221 27 GxY
2,917 2.76™ 1.58" 236™ 0.52" 0.20™ 34.4™ 216" 27 GxHC
2.617 1.74" 1.37™ 223" 0.61" 0.19m™ 101" 202" 27 GxHCxY
231 0.04 61.1 50.2 0.34 0.55 59.3 9.11 162 -
Error
5o Sy Sy
83.4 80.7 19.4 89.6 96.8 84.8 85.2 85.0 - (+253)

Board-sense
heritability (%)

S

D9 o iy a4 pgd g Jol Jlo 5o b giolejl 1S5 dlae o yd Vg8 Jlais] glaw 13 )b ixe cad s 4 7 g ¥ (g I dxe 3929 pac
": 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.

VA g YING plp iy ar b)) pgd 9 Jsl Sl 53 5 Jleoy gy bz sl logdsi) ) &l Jlia (59 (ke

Ol Bas G (pl (S5 5 g £55 et (1 i) ol 0392 0,5 VIFF  YIFY (i 4y (A5 e 13 9 391 5
0l ()13 &S (095 G b jlake xS (g9 Blie Sldlllae 3 (F Jguz) cily (Sglate pdlie cilize slalaxe )
g0 Sy Sy o cpl 3503 B 1 ngal GI3S o ol (sl Ty (3o VIV ) (oYU B (S5 95
3y50 lacuig; a8 ol Ll Cio (pl sl Cilyg 9 845 culpis dadllas by LS e o Jlw ja o coglate polis b
£55 4 4 b o ol Taas o ol S8 50 (S5 b Jolgs (285 9 w28l (o8 Tans 95 o ol (5l aollas
5] 4 by (sugh) baee 93 5 Jlw 93 58 )3 4l Jlia 55 (liee Gy (IS jeb @ oais) o 52 0ad oaalie
e 35 (2003) Valarmathi et al. _idss ;5 (Y Jgis) el 3515 TN240 wgs 4 ol ooy g 39 YAYY (peelyg
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2 oS 3iagih zoka s Sl I S it (el g 0038 oS Wl 5 Sls o Jlis 4 5 @l Jlie g JsmsS
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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

l | N olass dlasws gyl P
> &l 5, Sl B 5 ald oluey adlw 8 '35 Lo
> BB LNS))] 3 JpsS el Sab sy /)5) 5 Ju g
(9) ©5 (@) b JguS (mm) S sk slols
LY RV ST (cm)
Number Number Number
Yield per 1000- of seeds of of Shoot Days to
P seed capsules fruiting . Pl'ant Y . Year Genotype Code
plant . per diameter  height  maturity
weight per branches
capsule
plant per plant
Jby
18.16 3.50 75.8 109.3 2.10 1064 124 135
Normal Jol
11.70 2.29 532 710 2,07 1061 117 130 o First
¢
S r:# Tn234 1
1297 246 467 1023 3.22 1197 141 110 s
Normal £9>
4.90 1.26 337 263 1.60 9.23 104 102 ot Second
Stress
oy
14.99 3.30 76.3 1045 0.67 1054 122 128
Normal Jsl
9.16 2.14 595 75.2 1.39 1051 116 121 o First
Stress Ssh ’
Loy Pakestani
9.90 1.93 69.5 4623 0.76 9.43 131 111 s akestanian
Normal £9>
4.14 1.34 407 151 0.15 7.42 ) 101 ot Second
Stress
oy
17.97 3.66 63.7 955 3.63 1141 128 123
Normal Js!
o
12.04 248 55.9 76.3 3.48 1138 115 116 o= irst
Stfs§ M556 3
10.06 1.87 523 415 2.07 10.14 115 112 s Fs?
Normal  Second
6.35 141 422 25 248 8.37 103 100 o
Stress
Jleys
1571 377 62.5 100.1 5.20 9.88 105 130
Normal Js!
o
9.50 277 46.4 67.7 459 9.85 94 125 o= irst
Stress WY 4
Ly Indi
8.83 1.95 455 447 250 9.09 125 115 s ndian
Normal £9>
6.46 171 36.9 471 3.13 8.44 104 108 ot Second
Stress
Jleys
19.69 3.92 705 1125 3.23 9.58 110 130
Normal Js!
o
1431 2.80 525 717 3.27 9.53 110 124 . irst
Stress YAYY (el g 5
Loy Varamin2822
8.27 248 487 428 117 8.34 113 116 s aramin28
Normal £9>
5.49 2.05 20.3 237 1.10 7.31 93 108 ot Second
Stress

ov
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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

258kes i)
S g bl seSos  clalhe s O 5 5 [T s
» b S i S i
. (@) «bs oS L2 oA 090 (mm) S ) wlolid
(@) <5 (cm)
Vield 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
Jly
1972 275 715 100.8 3.73 10.43 121 131
Normal Jsl
1118 208 66.7 65.0 3.60 10.38 117 116 S“"“’ First
tress Tn240 6
Jley
5.80 1.64 4356 26.4 217 7.76 101 107
Normal 9>
3.12 1.02 35.7 8.9 0.33 6.13 81 95 o Second
Stress
Jley
1180 354 66.0 73.4 3.33 8.77 108 123
Normal Js
7.00 241 46.8 45.2 3.02 8.72 103 116 o First
Stress K¢
Lo Yekta !
4.68 1.85 50.3 53.1 3.24 9.51 114 107 o ¢
Normal 9>
298 157 30.3 95 0.56 7.21 82 100 ot Second
Stress
Jley
1642 3.8 575 136.2 5.97 10.59 111 130
Normal Jgl
1133 281 50.3 725 5.37 10.54 101 124 o First
Stress ARSI
s
1409 230 57.3 60.1 2.67 9.17 128 122 e Darab 1
Normal £93
759 1.90 34.0 415 3.84 6.97 105 114 o Second
Stress
Jley
1837 313 710 103.9 4.00 9.93 105 123
Normal Jgl
729 260 57.5 54.0 4.02 9.88 9 116 o5 Fist )
Stress YV il
Ly )
672 217 43.4 50.1 270 866 119 122 Jos Iragian22
Normal £93
384 172 25.0 26.9 2.20 8.03 105 112 o Second
Stress
Jley
1920 278 55.9 126.0 1.00 1017 129 141
Normal Jsl
1014 234 43.6 95.2 0.45 1012 118 133 o5 Fist
Stress ¥ k)] 10
»
765 205 34.9 704 0.00 10.70 139 114 e Ardestans
Normal 93
581 171 36.2 461 053 8.81 114 109 ot Second
Stress
oA
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

93 ) () y 3590 WS i) YA 4 bgipe (o815 9 Sujglgnd Olbo (ke T Jgaa 4ol
=135 W 93 (b (85 9 Jlo i) (Sugb,

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

3,Sles a3 |
S pabohe  seSohe  chabw gl O 5 Loxa s
»ab L _ Jl e
T e S Gnp emma () S k) ki
@) <5 (cm)
Yield 1000- Number Number Num.b'er of
of seeds of fruiting Shoot Plant Days to
per seed . A . Year Genotype Code
. per capsules branches diameter height maturity
plant weight
capsule per plant per plant
"
1479 3.88 59.9 95.0 3.93 11.06 120 128 s
Normal Js!
1064 233 418 62.6 4.14 11.01 111 116 o First
Stress sl
L | "
; ¢
7.60 1.83 40.1 55.9 3.16 9.59 115 112 s Oltan
Normal £9d
5.37 1.43 353 3556 1.97 8.33 102 107 o Second
Stress
Jleys
274 275 77.0 1432 037 11.78 110 142
Normal Jol
1187 206 65.3 81.4 0.99 11.74 96 134 o First
Stress V jlsal
Lo 5 Ahvazl 12
1133 211 443 84.1 0.07 11.35 121 120 o
Normal £93
6.95 176 357 484 0.03 8.46 102 111 ot Second
Stress
oy
2147 383 53.8 1237 0.40 10.78 121 141
Normal Js!
O First
1361 254 453 814 0.63 10.78 104 135
Stress v slsal
Lo Ahvaz? 1
1032 212 46.1 755 0.00 1019 120 123 o vaz
Normal £93
7.24 1.86 396 418 0.20 7.96 96 112 o Second
Stress
oy
1930 3.05 75.4 107.1 5.07 9.01 128 124
Normal Jsl
9.52 224 69.0 84.9 414 9.90 116 116 o First
Stress ol
- o 14
1109 220 60.4 420 2.20 9.82 131 119 o orazjan
Normal £9°
8.50 2.04 50.1 318 3.16 8.27 107 114 ot Second
Stress
Jey
208 279 64.7 143.1 410 1071 124 124
Normal Jsl
1194 239 56.3 92.0 3.39 10.70 113 118 o First
Stress =3
" - 15
1042 214 25.6 72.1 2.75 1091 124 124 e Birjandé
Normal £9°
8.81 1.68 2.3 70.8 2550 9.51 110 116 o Second
Stress
o9
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

s Jwo 93 (b (45 9 Jbo ) (Hgb,

93 ) () y 3590 WS i) YA 4 bgipe (o815 9 Sujglgnd Olbo (ke T Jgaa 4ol

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

3, Slas )
S g pabohe peSolws  clalhe gl s O 5 5o, [T s
» b Lo Jle g
(9) < JgsS G ok 0ges (mm) S k) lolis
(9) 52 (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
Jey
1309 313 52.6 86.7 437 8.85 101 130
Normal Jol
918 235 46.0 64.1 492 8.84 93 124 o First
Stress ¥ sl 16
L istani
788  2.08 44.9 49.8 2.54 8.90 127 112 s Pakistanian2
Normal £9>
493 181 338 329 2.60 7.69 95 105 ot Second
Stress
oy
1413 299 57.4 104.4 3.50 9.04 102 129
Normal Jol
783 261 40.9 65.1 432 9.04 98 123 o First
Stress ol
" _ 17
976 2.8 446 67.5 1.57 9.49 121 114 o Punjab
Normal £9>
729 181 432 304 2.07 7.56 97 104 ot Second
Stress
oy
1678 295 59.7 129.8 451 10.48 131 128
Normal Jol
1159 2.47 50.9 757 450 10.47 109 124 o First .
Stress Vodye 18
Lo i
881  2.03 411 60.7 3.03 10.42 145 124 o Jiroft2
Normal £9>
5.42 1.67 3828 47.3 297 9.12 118 114 o Second
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oy
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Stress ey
Loy Chinese 1
5.49 1.74 3338 387 0.65 8.01 102 116 s
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oy
1803 284 66.9 1133 5.12 10.44 126 125
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8oL 244 59.1 67.7 438 10.44 102 116 o First
Stress Ve jld
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1116 223 517 719 3.23 10.66 135 123 s
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765 183 513 403 3.13 9.20 123 115 ot Second
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame
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genotypes evaluated in two humidity conditions (normal and stress) over two years
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vield Number Nug}ber Number
1000-seed of seeds of fruiting Shoot Plant Days to
per : capsules . ] . Year Genotype Code
plant weight per per branches  diameter  height  maturity
capsule plant per plant
Joy
21.46 312 76.3 98.6 438 10.16 119 135
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1273 222 70.6 74.8 423 1018 105 130 o First
Stress O s
L X 21
14.40 2.29 72.3 76.4 2.48 10.82 128 119 I Shiraz5
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8.61 1.70 48.9 32.4 2.97 8.74 103 112 o Second
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Jo
20.54 331 60.1 103.4 5.47 1097 119 131
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11.22 2.35 55.4 71.2 4.98 10.98 107 117 o= First
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L 22
1260 219 66.3 53.8 3.67 1011 126 117 o Shrazg
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5.49 1.49 36.6 373 3.57 8.63 112 111 % Second
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o
21.99 291 717 1253 1.13 1126 104 135
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1213 249 64.5 88.7 0.93 11.27 98 127 o First
Stress ¥ J&Ls 2
"
11.03 2.08 431 64.3 0.47 9.50 110 116 iy Golpayegan3
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6.59 1.67 455 372 0.27 7.65 9 110 ot Second
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o
26.43 2.90 67.1 1455 0.86 1157 104 135
Normal Js!
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Stress V &Ll o
"
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1177 238 36.6 723 0.87 11.72 9 134 o First )
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Table 3. (Continued)- Means of phenological and agronomic traits for 28 sesame

s Jwo 93 (b (45 9 Jbo ) (Hgb,
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genotypes evaluated in two humidity conditions (normal and stress) over two years
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capsule
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Juy
2471 2.85 68.6 153.1 1.55 11.36 124 140
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= First
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Stress ¥ S le
26
Jley Mobarakeh4
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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) og0s (g 0y il (30,3) (S35 £33 o (w053) (i gid £ oy 3o
Broad-sense heritability Genotypic coefficient Phenotypic coefficient
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