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ABSTRACT
Increased drought is one of the consequences of global climate change in regions, arid and semi-arid areas particular
in. Sesame is adaptable to drought condition which could produce a proper amount of good quality oil. This research,
investigated reaction to drought of eight genotypes of sesame collection of National Plant Gene Bank of Iran, along
with cultivars Oltan and Darabl in two experiments in a randomized complete block design with three replications,
under normal irrigation and restriction of irrigation since beginning of flowering as stress condition. Based on results,
accession KC50662 and cultivar Oltan were placed in the top group in terms of yield and yield components, under
both conditions. Based on tolerance and susceptibility indices and components analysis, genotypes indicated
susceptible to tolerant reactions that showing enough diversity in the collections in order to select genotypes under
normal and drought stress conditions. Accessions KC50658 and KC50321, were the most tolerant and susceptible
respectively, and genotype KC50662 and cultivar Oltan with high potential in normal and more yield in stress
conditions. These two accessions having high STI index, according to Fernandez classification, having the most yield
in two conditions. The principal component analysis identified the variation explaining traits and indicated that
accession KC50662 and cultivar Oltan were suitable for breeding objectives in varying humidity conditions. The
regression results for STI, showed that accessions with hifqher index (STI) had more grain weight per capsule, higher
capsules number per plant, and longer petiole in lower leaf that measured in normal condition.

Keywords: Production potential, Sesame, susceptibility, tolerance index.
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Table 1. Accession number and origin of evaluated sesame genotypes

KC No.
or name

Darab 1 Oltan 50999

50983 50687 50321 50662 50658 50638 50436

Fars Moghan

Ongin - cuitivar) (Cultivar)

West Azerbaijan- Poldasht

Zanjan-Tarom Fars Palestine Fars Fars  Fars Bushehr

w085 b L olnl (e (BLS ()5 b o (s Diged 8)leds

* Accession Number in National plant Gene Bank of Iran (KC number or Karaj center number) or Cultivar name.
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1. Tolerance Index

2. Mean Productivity

3. Geometric Mean Productivity
4. Stress Susceptibility Index

5. Stress Tolerance Index

6. Harmonic Mean
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Table 2. Results of variance analysis in study of sesame collection genotypes traits of National Plant Gene Bank of

Iran in normal and drought conditions

Means of squares

Capsule

Capsule Capsule

Yield Biomass - - Harvest Height
T ey ey e S S Twec G
Normal Block 2 11561678 431878970 868.446  0.0004 337.363;5 5298 208.494
condition Genotype 9 44273.369" 752765.446" 1912.665™ 0.004" 258.212" 67.780" 437.931
Error 18 4930.239 131895648  106.612  0.001 155.844  6.313 63.626
Stress  BIOCK 2 144171 20422737 10176  0.001 122734 5408 177.7495
condition Cenotype 9 9938.075" 160710.881" 377.637" 0.003" 180.467" 74.022" 13.809
Error 18 846.164 36423.056 28.798  0.00031 41.099 4553 33.318
Condition 1 690470.164™ 28840000 26708.468™ 0.009° 440.524™ 113.501" 34975.418"
Error 1 4 5852925  226150.853  439.311  0.001 230.048  5.353 141.335
Combined Genotype 9 41582.245™ 763898.099™ 1854.524™ 0.005" 325.108" 124.682" 256.956"
Genotype x Condition 9 12629.199” 149578.228 435.778" 0.965 140570 17.119" 194.784"
Error 2 36 2888.201  84159.352 67.705 0.001 98471 5433 48.472
CV - 17.44 17.09 17.37 1457 1475 12.19 75

IS sire i g ao;0) 5 ao,00 Jleisl mhaw jo jlo sixe BB 3929 Baias i ud i 4 NS ¢ %

*, ** ns: Probability levels of 5% and 1% and non-significant, respectively.
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Table 3. Comparison of means of different traits by Duncan method in study of drought tolerance sesame genotypes

in collection of National Plant Gene Bank of Iran*

Capsule Capsule Capsule Harvest
Genotvoes Yield Biomass number grain grain index Height
yp per plant weight number

N7 St N S N S N S N S N S N S
50983 272e 132d 2610b 1068abc 62cd 19d 0.153c 0.135e 59.7b 56.2c 10.6c 12.3e 118bc 69a
Darabl 279 139d 1926bc 782cd 47de 13d 0.186c 0.178bcd 60.4ab 55.9c 14.8bc 17.9d 108bcd 65a
50436 353de 18lcd 2013bc 794cd 42e 22cd 0.218bc 0.190bc 68.0ab 70.9ab 17.6b 22.9bc 112bcd 68a
50638 364de 218bc 2274bc 1128abc 76c 37b 0.190c 0.178bcd 59.6b 70.1ab 16.4b 19.9cd 100d 68a
50658 366de 260ab 2276bc 1084abc 63cd 20cd 0.202bc 0.205ab 72.4ab 67.6abc 16.0b 24.1b 115bcd 67a
50999 375cde 133d 2405bc 1008bc 62cd 21lcd 0.167c 0.148de 75.8ab 57.4c 16.4b 13.3e 143a 70a
50687 428cd 235ab 2367bc 1000bc 54ed 20cd 0.219bc 0.182bc 78.7ab 70.8ab 18.1b 23.5bc 123b 67a
50321 500bc 168cd 1868c  597d 57cde 32b 0.223bc 0.145¢ 84.4a 61.2bc 27.0a 28.3a 122b 66a
50662 585ab 278a 3627a 1418a 126a 5la 0.170c 0.166cde 64.9ab 64.7bc 16.0b 19.8cd 104cd 66a
Oltan 632a 266ab 2543bc 1166ab 96b 30bc 0.275a 0.232a 84.3a 79.4a 25.0a 23.1bc 117bc 73a
Standard error 40.54 16.79 209.68 110.19 596 3.10 0.018 0.0102 7.21 3.70 1.45 1.23 461 3.33

5,105 5851 yge3] 58 o0 O Jlexs! o 53 5yl s Dol lues slald > b sl Sl 5

* Averages with the same letters are not significantly different at the 5% level in Duncan test.
f: Normal, *: Stress.
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Table 4. Drought stress tolerance and susceptibility indices in sesame genotypes in groups based on Cluster analysis
G,(l%“p Accession Yp Ys  TOL MP GMP S| Ssl STI HM
50983 272 132 140 202 189 0.52 1.000 0.208 178

1 50999 375 133 242 254 223 0.64 1.250 0.289 196
Darabl 279 139 140 209 197 0.50 0.974 0.225 186

Group mean 309 135 174 222 203 0.55 1.074 0.241 187

50436 353 181 172 267 253 0.49 0.945 0.370 239

50638 364 218 146 291 281 0.40 0.777 0.459 272

2 50658 366 260 106 313 308 0.29 0.562 0.551 304
50687 428 235 194 332 317 0.45 0.876 0.582 303

Group mean 378 224 154 301 290 041 0.790 0.491 280

3 50321 500 168 332 334 290 0.66 1.288 0.486 251
Group mean 500 168 332 334 290 0.66 1.288 0.486 251

50662 585 278 308 432 403 0.53 1.018 0.942 377

4 Oltan 632 266 366 449 410 0.58 1.121 0.975 375
Group mean 609 272 337 440 407 0.55 1.070 0.959 376
Groups mean 449 199 249 324 297 0.54 1.056 0.544 273
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Table 5. Correlation coefficients between yield and tolerance and susceptibility indices using Pearson method in study of
drought tolerance sesame genotypes in collection of National Plant Gene Bank of Iran

Ys MP GMP HM STI ssl TOL
Yp 0.690" 0.968™ 0.9217 0.855" 0.928™ 0.349 0.8917
Ys 1 0.849™ 0.917" 0.964" 0.894™ -0.432 0.289

1.000+

X

p 0662
Oltan

0.800+

= -
F, 0800

0.400+]

Lb » slecais) gilulazr cwsin w5 ) JSG

Figure 1. Discrimination of sesame genotypes based
on STI index and yield in normal and drought stress
conditions
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Table 6. Eigen values and Eigen vectors of components analysis of tolerance - susceptibility indices in study of
drought tolerance sesame genotypes in collection of National Plant Gene Bank of Iran

Eigen Proportion

Component value %) Yp Ys MP GMP STI HM SSI TOL
1 5.839 72.900 0857 0964 0959 0990 0979 0999 -0.179 0.530
2 2147 26.833 0514 0265 0283 0141 0179 -0.002 0982  0.846
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Figure 2. Discrimination of sesame genotypes based on two principal components and vectors of stress tolerance-
susceptibility indices in study of drought tolerance sesame genotypes in collection of National Plant Gene Bank of Iran
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Figure 3. Dendrogram of cluster analysis (ward method) of sesame genotypes based on tolerance and susceptibility indices
of drought stress in study of drought tolerance sesame genotypes in collection of National Plant Gene Bank of Iran
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Table 7. Step wise regression analysis, the STI as dependent variable and other traits as independent variables in
Study of drought tolerance sesame genotypes in collection of National Plant Gene Bank of Iran

Condition Regression Equitation R Square (Adjusted)
Step1 STI=-0.080+ (0.805) CNP 0.60
Step 2 STI=-0.894+ (0.804) CNP+ (0.536) CGW 0.92
Normal ~ Step3 STI=-1.479+ (0.791) CNP+ (0.583) CGW+ (0.231) MLL 0.98
Step4 STI=-2.080+ (0.768) CNP+ (0.546) CGW+ (0.231) MLL+ (0.116) CL 0.99
Step5 STI=-2.031+ (0.720) CNP+ (0.563) CGW+ (0.259) MLL+ (0.114) CL-(0.074) HFLB 0.99
Step1l STI=-1.070 + (0.694) CGN 0.42
Stress  Step2 STI=-3.074 + (0.978) CGN+ (0.650) LLP 0.77
Step 3 STI=-2.627 + (0.816) CGN+ (0.509) LLP+(0.345) CNP 0.88

CNP: Capsule number per plant, CGW: Capsule grain weight (g), MLL: Middle leaf length (mm), CL: Capsule length (mm), HFLB:
Height of first lateral branch (cm), CGN: Capsule grain number, LLP: Lower leaf petiole length (mm).
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Table 8. Principal component analysis in study of drought tolerance sesame genotypes in collection of National Plant
Gene Bank of Iran

Principal Component

Traits Normal Stress
1 2 3 1 2 3
Days to bud 50% DB50 0.957  0.047  0.168 0.900 -0.047 0.238
Days to flower 50% DF50 0.957 -0.056  0.039 0.966 -0.204 -0.068
Days to capsule 50% DC50 0944 0177  -0.047 0.867 -0.398 -0.010
Days to first flower DFF 0942 -0.164  0.189 0959 -0.189 -0.074
Days to first capsule DFC 0937 0.104 0.031 0.818 -0.500 -0.032
Distance between the first branch and the first capsule (cm) DBC 0.937 0.136 0.134 0.813 -0.328  0.088
Days to first bud DFB 0932 -0.031 0.322 0951 -0.054 -0.174
Upper leaf width (mm) ULw 0.778  0.183  -0.276 -0.277  0.395  0.684
Capsule Grain weigh (g) CGW  -0.744 -0.291 0.320 -0.199  0.724  -0.177
Harvest Index HI -0.709 -0.473  0.396 -0.874 0461  0.034
Middle leaf length (mm) MLL -0.080 0.960  0.083 -0.173  -0.873  -0.036
Upper leaf length (mm) ULL 0276  0.880 -0.150 -0.904 -0.076  0.143
Grain filling period (day) GFP -0.298  0.718  -0.108 0.741 -0.118 -0.541
Days to ripening of capsules 75% DRC75 0.381 0.686 -0.081 0.841 -0.150 -0.420
Days to ripening of the first capsule DRFC 0353 0541  0.036 0.902 0.030 -0.350
Number of capsules per plant CNP 0299 0.009 0.928 0.044 0540 -0.243
Yield (g/plot) Y -0.304 -0.123  0.917 -0.198  0.770  -0.531
Biomass (g/plot) Bio 0.471 0410 0.761 0.568  0.435  -0.606
Lower leaf width (mm) LLW 0.396 -0.183  0.595 0.242 -0.256  0.242
Height of first lateral branch (cm) HFLB  -0.109 0.338 -0.514 -0.482 -0.217 -0.021
Height (cm) H 0.079 -0.087 -0.188 0.353  0.339 -0.029
100 grain weight (g) HGW  -0.302 -0.212 -0.044 0.036  0.195 0.250
Capsule grain number CGN -0.597 -0.209 0.318 -0.319 0.735  -0.404
Upper leaf petiole length (mm) ULP -0.168  -0.289  -0.065 -0.163  0.002  0.882
Lower leaf length (mm) LLL 0.075 0.239 0.247 -0.744  -379  -0.286
Capsule length (mm) CL -0.067 -0.200 0.195 -0.291  0.873 0.201
Lower leaf petiole length (mm) LLP 0.007 -0.201 0.474 0.133 -0.103  0.063
Weight of empty capsule (g) WEC -0.127  -0.027  0.382 -0.212 0.725  0.239
Middle leaf petiole length (mm) MLP 0.329 0.321 0.259 0.200 -0.882 -0.037
Middle leaf width (mm) MLW 0236 0532 0254 0.206  -0.455  0.488
Capsule width (mm) CW 0.125 0110 -0.150 -0.477 -0.059 0478
Capsule thickness (mm) CT -0.078 -0.392  0.102 -0.496 0.384 0.249
Eigen values - 10561 6.474  3.792 13230 6.388  3.547
Cumulative Variance - 30.071 44.481 57.766 36.297 57.395 68.972
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