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Table 1- Number and name of the studied genotypes

i 935 o)l gy pb i 935 ol Gigiy el i 935 ol el pb i 935 ol Geigij el
Genotype NO. Genotype name  Genotype NO. Genotype name Genotype NO. Genotype name Genotype NO. Genotype name
1 Karaj 1 28 Punjab (85)89 55 SG90154-24 82 JL2
2 Yekta 29 TC-25 56 SG90154-27 83 JL5 (82)
3 Naz Tak Shakheh 30 J-1 57 SG90154-35 84 JL-6
4 Naz Chand Shakheh 31 Co- 1(85) 58 SG90154-39 85 JL- 14(82)
5 Yellow White 32 RT54 59 SG90154-40 86 JL- 29
. Behbahan 2 Local
6 Varamin 2822 33 TKG-21 60 SG90154-42 87 .
Cultivar
. Dezful 2 Local
7 Darab 14 34 Hindi 1 61 SG90154-44 88 .
Cultivar
8 Oltan 35 TN78-415 62 SG90154-45 89 JL- 15(82)
Moghan Local .
9 . 36 TN78-384 63 SG90154-48 90 Borazjan 5 (85)
Cultivar
Iranshahr Local
10 . 37 TN78-195 64 SG90154-50 91 rt- 50 (85)
Cultivar
11 Varamin 37 38 Dashtestan 2 65 SG90154-51 92 JL- 28(84)
Hendijan Local
12 . 39 TN78-714 66 SG90154-53 93 JL-9(82)
Cultivar
Behbahan 1 Local .
13 . 40 Darab 1 67 SG90154-66 94 Varamin 237 (85)
Cultivar
14 Jiroft Local Cultivar 41 TN78-446 68 SG90154-68 95 JI- 16
Ahvaz Local o
15 . 42 TN78-84 69 SG90154-71 96 Hindi 14
Cultivar
16 Bam Local Cultivar 43 TN78-369 70 SG90154-73 97 Borazjan (2) 82
Kashmar Local .
17 . 44 Halil 71 SG90154-74 98 JH-23(82)
Cultivar
18 Kalat Local Cultivar 45 TN78-41 72 SG90154-76 99 Nashkofa
Dezfol Local
19 . 46 JL18(82) 73 SG90154-79 100 Tks- 21(84)
Cultivar
Sistan Local .
20 . 47 TN78-23 74 SG90154-81 101 Karaj 632
Cultivar
Taram Local L
21 . 48 TN78-164 75 SG90154-83 102 Hindi 12
Cultivar
22 Zodras IS 49 TN78-390 76 SG90154-110 103 jM- 32
23 Hindi 50 TN78-229 77 SG90154-116 104 JL-12
24 Chinese 51 TN78-572 78 SG90154-122
25 Baku closed capsule 52 TN78-440 79 SG90154-124
26 Iragi 1 53 SG90154-4 80 SG90154-137

27 Ts- 3(85) 54 SG90154-5 81 SG90154-145
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Table 2- Agro-climatic characteristics and soil types of experimental environments
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Code Location  Condition Longitude Latitude Altitude of temperature Mean annual ..
Characteristics
(E) ()] (m) © precipitation (mm)
Jl e Zdy sole ol s
. 57 44 2840 630 -4 10 48 220.2
El Jiroft Normal Sandy loam
P> by pyl S8
. Drought 57 44 2840 630 -4 to 48 220.2
E2 Jiroft Sandy loam
stress
Py bame LS sl e sy 2
© 56 58 3015 2044 81015 149.1 ) ’
E3 Kerman Normal Silty clay loam
plez b Ol e o) 09
Drought 56 58 3015 2044 81015 149.1 ]
E4 Kerman stress Silty clay loam
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Table 3- Combined analysis of variance for grain yield of sesame genotypes across four environments.
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Source of Variation d.f Mean of Square
L,
. 3 12554572.58™
Environment
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Lo # Giol -
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Genotype*Environment
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356 422432
Error
) Sl pss o po
19.04

CV (%)

** * significancy at 0.01 and 0.05 of probability level

Sly Dgliie (g5 b3 ol S92y S ke g Sloee LS
gy barme 9 gl o ot (T J9o2) Csl ool
Ol (g )5, 5l Bl by Sl sl Sley e asgie
S g0 0318 bgi (avme ALl (55, » oo
ol Guizpe Jeaz opl (Eberhart and Russell, 1966)
Ol 9 992 ,l0 gt 55 U5 g5 5 Bl Gl a5 ol
L Glbl s Sels eeass o ,Slos ax by o blis a5 ol
Ol Job 5o Guigy So STy g ailad )18 g )5

Aoy B g ol il mhaw o jlo Jse ® ¥

o9y 4o Lacdey adls o Slae uilsly a8 b

sls Las (Eberhart and Russell, 1966) |, g &)l
Foke a5 (F Jguz) o9 jlopne (o) Lawoe (uily)ly oS
Lo b lams 0 50 ol wls o Sloe (45 sl )]
Lyl 09 4T asSopl 4r 0)l0 292 s alal) are
S 8kes Sl as jomie ((hanmee (a3t (l33) cas
Ve e o o ine (slaglis s aalss lacaisss
ol gt Jyamma aelss oy i 31 ooy (et 9o
Mg (h3) baze x coisiy iSen y Slape (e
) e bl it ey o lacadod) Oslite (2uSTy oS o


https://ejcp.gau.ac.ir/?_action=article&au=58363&_au=Bahram++Masoudi&lang=en

olhes g Ls SLo,

Y A

Joly g @lepl gy 4w Glacadgif ails o ,Sdoe (g)lly (il )l 42525 -F Jgur

Table 4- Stability analysis of variance for grain yield of sesame genotypes by Eberhart and Russell method

Ol gt 25lio oll azy0 Olas o & goro Ol yo (12Kikeo
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Pooled error

**: Significant at 0.01 probability levels
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Figure 1- Sesame genotypes distribution based on grain yield and coefficient of regression
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Table 5- Mean grain yield and stability parameters estimated for 104 sesame genotypes across four environments

d';-’v"w'-r..)‘s w)—o wﬂ, Soluly (il ylg 1) g1 Ol 8 e by il O)Lj‘j
Oy Sy b5l e OgsS) WS g ) shaso ]
(Wi?) (S?) Mean

(Sd?®) (R (by) (c?) (cVv) Genotype No.
268034.1 0.18 0.84 197667.72 585309.90 34.05 236076.6 1427 Gl
48782.49 0.25 0.51 61951.55 185909.78 33.94 62975.0 739 G2
-12321.5 0.90 1.00 5552.29 19931.97 27.58 66659.5 936 G3
127883.2 0.09 -0.41 223667.72 661825.51 31.25 110405.7 1063 G4
201009.5 0.71 245 279856.61 827184.22 59.25 511090.7 1207 G5
11295.78 0.04 -0.13 100403.71 299070.91 16.24 23435.5 942 G6
175722.4 0.22 0.79 136153.24 404278.49 44.42 169332.4 926 G7
115586 0.01 0.14 137814.08 409166.17 35.96 93125.2 849 G8
349468.4 0.03 -0.37 367323.32 1084590.67 39.98 256211.1 1266 G9
211415.2 0.06 0.40 179542.59 531969.33 35.45 165596.4 1148 G10
32007.2 0.92 2.71 215016.08 636364.53 56.58 478564.3 1223 Gl1
-6751.06 0.70 0.64 17308.07 54528.13 24.23 35084.2 773 G12
-7516.98 0.77 0.74 12840.22 41379.65 28.13 43280.7 740 G13
-22173 1.00 1.40 8560.68 28785.37 28.53 117889.4 1204 Gl4
243056.7 0.28 1.06 179353.89 531414.02 34.91 245142.7 1418 G15
251112.2 0.04 -0.36 298061.93 880760.80 29.06 190005.6 1500 G16
121648.2 0.60 1.55 115242.05 342738.77 37.70 241050.7 1302 G17
95201.73 0.86 2.81 280557.09 829245.68 54.08 555455.1 1378 G18
-22005.5 0.99 0.57 10495.19 34478.45 12.08 19605.0 1159 G19
94321.83 0.07 0.32 106683.45 317551.62 26.15 83824.3 1107 G20
-3495.72 0.93 1.70 42086.56 127448.94 50.21 187878.9 863 G21
-5694.13 0.71 0.67 16689.48 52707.69 24.38 38288.1 802 G22
506.382 0.89 1.44 26439.11 81399.95 30.19 141173.3 1245 G23
29783.7 0.87 194 88548.22 264181.30 31.39 261901.5 1630 G24
11211.7 0.88 1.67 48869.45 147410.37 4354 189935.5 1001 G25
115204.2 0.87 3.15 376066.48 1110320.98 77.46 689735.8 1072 G26
1093.736 0.20 0.26 48775.73 147134.56 15.12 19525.6 924 G27
-16535.9 0.92 0.83 4399.28 16538.76 30.68 45734.8 697 G28
295566.2 0.14 0.74 218801.61 647505.00 38.58 245376.1 1284 G29
-14065.2 0.62 0.38 27690.05 85081.34 18.17 14395.0 660 G30
-3309.11 0.32 -0.31 117512.81 349421.41 29.61 18510.3 460 G31
-18767.5 0.94 -0.81 203531.48 602566.41 20.60 42294.5 998 G32
51378.74 0.90 2.69 225599.29 667509.96 56.28 487457.4 1241 G33
-15638.9 0.73 0.45 21965.36 68234.10 15.56 16608.7 828 G34
131527.5 0.84 2.94 333963.42 986415.58 71.35 622879.2 1106 G35
7692.307 0.72 0.92 19503.76 60989.85 32.92 71573.3 813 G36
14660.3 0.95 2.69 199794.96 591570.19 51.42 461651.3 1321 G37
128156.5 0.13 0.49 116731.16 347121.11 26.79 115065.0 1266 G38
450165.4 0.44 2.04 385939.65 1139376.79 55.17 565247.0 1363 G39
156569.5 0.22 0.74 124525.09 370057.91 35.26 152188.3 1106 G40
100985.9 0.68 1.69 112138.15 333604.29 49.10 255258.2 1029 G41
-21234.1 1.00 1.55 18068.87 56767.11 24.95 145601.2 1529 G42
-7088.34 0.95 1.70 39467.94 119742.58 39.08 185063.1 1101 G43
-8483.96 0.86 0.95 8298.21 28012.95 21.80 63967.3 1160 G44
91355.95 0.87 2.86 288780.24 853445.63 60.83 569312.9 1240 G45
-9956.22 0.81 0.76 10614.38 34829.22 10.83 43359.6 1923 G46
60945.02 0.27 0.58 66117.65 198170.22 29.55 75899.1 932 G47
315131.3 0.50 1.94 28274431 835682.45 57.92 452687.3 1162 G48
45534.48 0.81 1.80 84309.20 251706.27 4474 240901.4 1097 G49

123849.7 0.64 1.68 126880.89 376990.80 68.61 268587.4 755 G50
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Table 5 Continued- Mean grain yield and stability parameters estimated for 104 sesame genotypes across four environments
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114074.7 0.06 032 119659.01 355737.48 38.72 97200.1 805 G51
73211.72 091 321 36541294  1078968.59 68.88 687328.3 1204 G52
177391 021 077 137723.17 408898.63 29.91 168942.4 1374 G53
292033.7 0.28 117 214108.81 633694.52 35.75 291753.2 1511 G54
317094.1 0.05 -0.46 35992257  1062810.95 46.10 238825.0 1060 G55
180684.6 017 0.68 143092.08 424698.84 43.66 163070.9 925 G56
31941.02 0.03 -0.15 116433.96 346246.47 17.41 37438.2 1111 G57
-10410 0.96 1.78 44574.62 134771.08 3591 199798.7 1245 G58
7775.093 0.35 043 39451.84 119695.20 21.66 31015.4 813 G59
30492.41 0.81 157 54973.21 165373.15 36.18 184859.1 1189 G60
152789.1 0.63 1.82 159117.39 471859.86 56.78 316608.0 991 G61
21434.77 0.26 -0.41 151145.34 448398.84 2752 39388.5 721 G62
84104.31 0.83 2.42 195660.63 579403.23 55.02 425255.0 1185 G63
-181555 0.98 1.72 33749.52 102913.80 46.45 181934.9 918 G64
-18749.8 0.99 1.94 55224.68 166113.20 4534 228856.6 1055 G65
17911.76 053 0.70 31503.93 96305.25 32.13 56677.2 741 G66
66290.6 0.74 1.67 86650.74 258597.21 38.00 227510.9 1255 G67
110925.4 0.01 -0.11 164793.98 488565.54 37.95 89507.3 788 G68
-9887.02 0.95 159 28617.38 87810.37 24.21 160834.3 1656 G69
321332.9 043 171 263125.05 777944.79 48.48 405106.7 1313 G70
4323938 0.28 1.39 317135.22 936891.72 59.92 4197213 1081 G71
222932.7 0.13 0.63 173667.29 514678.86 47.58 1877485 911 G72
1117425 0.01 -0.14 169149.10 501382.24 35.63 90455.6 844 G73
40386.54 0.35 061 50720.86 152858.89 22.38 64254.9 1133 G74
196155.7 0.14 0.63 155760.74 461981.56 4578 169409.0 899 G75
-15262.5 0.15 0.12 51446.08 154993.14 13.72 5519.2 541 G76
114030.7 057 1.43 102579.44 305473.89 56.76 213586.7 814 G77
100654.7 037 0.89 83063.15 248039.26 32.16 129862.0 1121 G78
136881 0.23 0.72 111631.44 332113.08 50.05 137762.0 742 G79
-14075.4 0.88 0.82 6384.11 22379.93 17.67 45920.1 1212 G80
86199.52 0.38 0.86 73678.68 220421.63 31.48 117169.0 1087 Gsl
196369.7 0.15 0.64 155183.24 460282.00 33.70 170789.5 1226 G82
20834.43 0.30 0.45 46561.47 140618.18 16.99 41078.0 1193 G83
70608.7 055 113 62956.05 188865.93 24.96 139041.3 1494 G84
3164.519 0.83 117 17834.70 56077.96 22.80 99455.8 1383 G85
74109.03 0.09 0.33 92207.21 274949.37 33.01 70693.7 805 G86
110135.2 0.55 1.32 95222.84 283824.09 39.75 194045 4 1108 G87
14704.98 0.50 0.63 32145.42 98193.09 20.00 489474 1106 G88
90427.88 0.84 253 219391.03 649239.60 56.29 4614453 1207 G89
144020.1 0.01 0.15 155802.36 462104.03 35.39 112308.8 947 G90
43258.64 071 1.35 50744.93 152929.72 40.34 153253.8 971 Go1
114244 0.91 111 6912.95 23936.25 31.37 81674.8 911 G92
324654.4 0.03 0.36 259445.49 767116.19 4435 239292.1 1103 G93
70856.81 0.28 0.63 70467.04 210970.06 4453 86110.4 659 G94
84252.35 0.76 1.95 126507.72 375892.62 36.05 300117.9 1520 G95
72202.28 0.28 -0.64 228631.58 676433.68 38.61 87774.2 767 G96
45034.26 0.01 -0.10 118989.83 353768.14 26.08 454853 818 G97
38621.68 0.44 073 44590.53 134817.89 15.70 72948.9 1720 G98
57863.79 0.01 0.09 103897.45 309352.68 29.74 53952.4 781 G99
14220.87 0.86 158 44242.66 133794.15 43.92 174889.7 952 G100
-16779.7 0.38 -0.19 90244.50 269173.30 771 5944.3 1000 G101
58783.69 037 0.72 58607.41 176068.27 17.36 85566.5 1685 G102
130552.5 0.28 0.82 104728.59 311798.64 29.37 142095.7 1283 G103
18430.52 0.01 0.06 80965.50 241866.05 38.01 27352.8 435 G104
450165.4 1 3.21 385939.7 1139377 77.46 689735.8 1923 FSlas
-22173 0.01 -0.81 4399.28 16538.76 771 5519.2 435 Jla
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Abstract

Introduction: Sesame (Sesamum indicum L.) is an important oilseed crop belonging to the
Pedaliaceae family with high quality yield, which can be said to have originated in some developing
countries in the world due to the need for labor, and high rural harvest. Sesame is an edible plant that
contains odorless oil. In addition, it is also a good source of protein and fat for humans and pets.
Crops are grown underwater in dry and semi-arid regions where water pressure is great. Furthermore,
it is sensitive to the dry season, mainly in the vegetative stage in all growing districts, and its
production potential is low in semi-arid areas due to water stress. Since much of Iran's land is located
in arid and semi-arid areas, this has led breeders to enhance water or drought tolerance traits, which
is one of the main goals of the program crop improvement. However, genotype x environment
interaction poses a major challenge in studying quantitative traits because it reduces yield stability
across different environments and also complicates the interpretation of genetic experiments, and
makes prediction difficult. A stable genotype has performance that remains constant or little changed
regardless of any changes in environmental conditions. Several stability analyzes have been proposed
to determine the linear relationship between genotype and environment performance. Among these,
Eberhart and Russell (1966) proposed a method in which the environmental index is the average
performance of all inputs in an environment. Therefore, further research into sesame's genetic
differences and breeding is needed to progress and stabilize its yield under different environments.
These findings may be applicable in detecting how sesame genetic resources may be used to develop
novel cultivars suited to dry settings or enhance remaining cultivars.

Materials and Methods: In this regard to analyze genotype x environment interaction and determine
the grain yield stability of 104 sesame genotypes in the tropics and subtropical climates of Iran, an
alpha lattice design with two replications during 2019 in two stations, including Kerman and Jiroft
were evaluated under two conditions, normal irrigation, and drought stress at the end of the season
(irrigation interruption in 50% of flowering). Then, the univariate statistics of regression coefficient
(bi), mean squares of deviation from regression (Sdi2), Shukla’sstability variance (¢i2), Wricke’s
ecovalence (Wi2), Environmental variance (Si2), determination coefficient values (R2) and
coefficient of variability (C.V) were used to evaluate the stability of the grain yield of genotypes.
Results and Discussion: Combined analysis of variance showed that the effects of genotype,
environment X genotype and genotype X environment linear on grain yield were significant,
suggesting that genotypes differ in response to changes in environment. In order to study the
interactions of genotype x environment more precisely and to determine genotypes with stable and
high vyields, different stability parameters were calculated for each genotype. Calculating stability
parameters showed that genotypes G14, G19, G42, G80, G46, G69, G44, and G43 were recognized
as genotypes with stable yield and suitable adaptation, respectively.

Conclusion: Different parametric and non-parametric stabilization procedures can be proposed to
select drought-tolerant genotypes under different environmental conditions; these procedures can be
used to identify the best genotypes under drought conditions. Therefore, yield stability analysis can
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be used in combination with parametric and non-parametric methods to evaluate and identify drought-
tolerant genotypes. In this research, the studied genotypes indicated various environmental responses
and proved a high genetic ability to adapt to water-deficient stress conditions. According to the
findings of this research, the genotypes Jiroft local cultivar, Dezful local cultivar, TN78-84, SG90154-
137, JL18 (82), SG90154-71, TN78-369, and, Halil had the best at adapting to environments with
water stress. Therefore, according to the above analysis results, these genotypes can be introduced to
low-water areas of Iran.

Keywords: Eberhart and Russel method, Drought stress, Grain yield, Stability parameters



