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Response of Seed Yield and Oil Quality of Iranian Native Sesame Genotypes to
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Table 2. Drought stress tolerance and susceptibility indices for sesame genptypes based
on the average seed yield (kg m)

Index _eslo

E5 2o Shee s Slee s el oS oKL Jo Sl Jes o
Gl bls skl beg S50 Sosmle ASe e

Genotype Yp' Ys? MP? GMP* HM? STI® SSI”  TOL® N

KC50321 0.128 0.036 0.082 0.068 0.056 0.361 1.620  0.092 0.721
KC50436 0.105 0.067 0.086 0.084 0.082 0.550 0.809 0.038 0.360
KC50638 0.108 0.060 0.084 0.080 0.077 0.510 0990 0.048 0.440
KC50658 0.102 0.078 0.090 0.089 0.088 0.621  0.526 0.024 0.234
KC50662 0.161 0.090 0.125 0.120 0.115 1.137 0.994 0.071 0.442
KC50687 0.112 0.079 0.096 0.094 0.093 0.703  0.657 0.033 0.292
KC50983 0.107 0.076 0.091 0.090 0.089 0.638 0.649  0.031 0.289
KC50999 0.098 0.035 0.067 0.059 0.052 0.275 1.438  0.063 0.640
Darabl 0.085 0.050 0.067 0.065 0.063 0.333 0.943 0.035 0.420
Oltan 0.122 0.047 0.085 0.076 0.068 0.454 1.373 0.075 0.611

1. Yield in normal condition, 2. Yield in stress condition, 3. Mean productivity, 4. Geometric
mean productivity, 5. Harmonic mean productivity, 6. Stress tolerance index, 7. Stress
susceptibility index, 8. Tolerance index, 9. Stress intensity
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Table 3. Correlation coefficients between seed yield and drought tolerance and
susceptibility indices

Index _oslx

525 Shes 2304 i 5 Ske oSl Jozes sl Jos S

oSl L g Sz By S S SE

Ys* MP’ GMP* HM> STI° SSI’ TOL?® N
Ypl sole Ll 5 535 Shas 0.343"™ 0.834™ 0.679" 0.544™ 0.722" 0.249™ 0.617™ 0.249™
Ys S5 a5 555 Sles 1 0.804™ 0.921™ 0.972" 0.886™ -0.820™ -0.528™  -0.820"
.Mﬁeﬁi}@du}lc@):)l:@m R PR

Dls gme e M8

*and** : Significant at the 0.05 and 0.01 probability levels, respectively.
ns: Not- significant.

1. Mean yield in normal condition, 2. Mean yield in stress condition, 3. Mean productivity, 4. Geometric mean
productivity, 5. Harmonic mean productivity, 6. Stress tolerance index, 7. Stress susceptibility index, 8. Tolerance
index, 9. Stress intensity.

— J‘"J 6LAUA}LZ L;Lél ‘SLGM.S‘}A @ “-f,j": )‘ J»éb- °j’f.) L;‘.A_}‘bﬁ 9 °j‘iﬁ J,ibu.a—? d)u\>~
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Table 4. Eigen values and Eigen vectors of principle components analysis of drought
tolerance and susceptibility indices

Index _eslo

e Ry 5 Shes 5 Sles Sosor s oSl oSl Joms Clem Jos

o3 s et ks b Sare e Sl A5 A5

Component Eigen Proportion  Yp! Ys? MP3 GMP* HM®  STI® SSI” TOL?

value (%)
1 5.554 69.43 0.800 0.837 0.997 0.983 0.938 0.989 -0.373 0.022
2 2422 30.27 0.598 -0.547 0.057 -0.180 -0.343 -0.110 0.924 0.999

1. Yield in normal condition, 2. Yield in stress condition, 3. Mean productivity, 4. Geometric mean
productivity, 5. Harmonic mean productivity, 6. Stress tolerance index, 7. Stress susceptibility index, 8.
Tolerance index
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Fig. 1. Sesame genotypes separated based on two principle components and drought
tolerance and susceptibility indides
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Table 5. Combined analysis of variance for biochemical traits of sesame genotypes

o3 S5 Sy Sy Sy Sy Sy Sy Sgma OB (s s o,
@sl3T Ry | o | Lol el Lol 53 S S ST ST
Saaly Sl P Eh N Sl - K23
df Oil Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic Grain Total Antioxidant
content acid acid acid acid acid acid crude lignan power
content content content content content content protein content
5 A content
S.0.V. o
Year (Y) Jl 1 92.529™ 8.239"™ 0.013™ 0.971™  61.723" 98.231™ 0.0003™ 2.247™ 37279093 584.267"
Moisture condition (M) sesks Ll 1 28.995 0.039™ 0.009" 0.515" 12.933™ 13.331™ 0.151™ 152.020™ 6710298™ 6863.753"
Y xM skl 2 1 24.054™ 0.187™ 0.010™ 0.090™ 8.902™ 3.801™ 0.060™ 2.111™ 12514084" 1077.677"
Error 1 Vsl 8 2.073 0.129 0.0065 1.334 2914 3.071 0.087 6.173 1663599 46.809
Genotype (G) <555 4 16.752" 0.813" 0.0023™ 1.039™  50.304™ 52.287" 0.011™ 3.773™ 28.6092™ 613.855™
Y *xG Eixdl 4 3.021™ 0.045™ 0.002" 0.119™ 4.532" 4,936 0.006™ 1.607™ 944742° 713.565™
MxG SEES K sk Bl 4 3.612™ 0.014™ 0.001" 0.199™ 1.462" 2.072™ 0.018™ 2.335™ 1018186 1234.197
= Ll o X g A P
Y*xGxM s Bl A 5 e 4 3.209™ 0.040™ 0.001 0.277™ 1.707" 1.801™ 0.018™ 2.437™ 466392™ 389.705
Error 2 ¥ls 32 2.789 0.087 0.0004 0.221 1.960 1.617 0.012 3.112 280338 21.831
CV% S i o 2 s 3.04 3.54 21.94 9.37 3.15 3.05 21.29 8.14 13.877 14.50

*and™ : Significant at the 0.05 and 0.01 probability levels, respectively.

ns: Not- significant.
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Table 6. Mean comparison of seed biochemical traits in sesame genotypes

Loy Loy Loy Loy
B3 Lol Aol Aol
Sty &St Sl
0il <555 Palmitic ;5 Stearic 54 Oleic
353 St Genotpe  SAC Genowp  SAC Genotyp SR
Genotypes (%) (%) (%)
KC50662 56.710 KC50999 8.549 Oltan 5.420 Oltan 47.073
KC50687 55.186 KC50687 8.530 KC50999 5.144 KC50321 45.797
KC50999 54.743 KC50662 8.404 KC50321 5.069 KC50662 44.095
Oltan 53.881 Oltan 8.244 KC50687 4.764 KC50999 43.149
KC50321 53.819 KC50321 7917 KC50662 4.698 KC50687 41.948
ok 54.868 8.329 5.019 44413
Mean
Sl ks Bl 0N s 5 8.354 4926 43.948
Mean of normal conditions
S s BE Ny 0 8.303 5.112 44.877
Mean of stress conditions
LSD 1% 1.869 0.330 0.526 1.566

LS 3 15 Sl g Slio o X (55 Jlize 1 S0l amglin -V st

Table 7. Mean comparison of genotype x year interaction effect on seed biochemical

traits in sesame

] Loy ] ooy J5 O
S 5 (A 2o S
Genotype Linoleic Genotyp Total lignan
Acid content content of oil
(%) (mg kg
2014
KC50687 44.409 KC50321 5055
KC50999 44.398 KC50662 4975
KC50662 43.256 Oltan 4533
KC50321 42.574 KC50687 4410
Oltan 39.899 KC50999 4382
2015
KC50687 43.833 KC50321 3823
KC50999 41.217 KC50662 3500
KC50662 40.660 KC50999 3481
KC50321 38.520 Oltan 2549
Oltan 37.510 KC50687 2121
Mean oSNk 41.628 3883
le by bl s Sl
S s A N 09 3548
Mean of normal conditions
25 by bl b o Sile
S A N s 4217
Mean of stress conditions
LSD 1% 1.496 634
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Table 9. Mean comparison pf genotype % year X moistute conditions interaction effect
on seed palmitoleic acid content and antioxidant power in sesame genotypes

skl

S gl ol 5>

(R 2 dsm3,50) oy SIS (BT 58

<S5 <S5
Moisture conditions Genotype  Palmitoleic acid content (%)  Genotype  Antioxidant power of oil (umol L")
2014
KC50999 0.111 KC50662 22.084
_ KC50321 0.111 KC50687 15.908
dus bl KC50662 0.097 KC50999 13.336
Normal conditions
KC50687 0.095 KC50321 12.663
Oltan 0.096 Oltan 6.811
KC50321 0.107 KC50321 86.589
. KC50687 0.064 Oltan 55.356
S sk il KC50662 0.063 KC50687 31.333
Stress conditions
KC50999 0.011 KC50662 23.463
Oltan 0.009 KC50999 23.398
2015
KC50999 0.104 KC50999 37.837
_ KC50687 0.12 KC50687 30.888
duj bl KC50662 0.11 KC50662 26571
Normal conditions
KC50321 0.104 KC50321 24.725
Oltan 0.088 Oltan 24.367
KC50687 0.132 KC50999 56.594
) KC50999 0.106 Oltan 49.171
S sk il KC50662 0.106 KC50321 46.638
Stress conditions
KC50321 0.096 KC50687 34.817
Oltan 0.093 KC50662 21.744
Mean oSl 0.0911 32215
e b, bl s o Sl
S sk il o 0.1036 21.519
Mean of normal conditions
PRI Ly - /'L.a
S sesbs ’““5“ 0.0787 42910
Mean of stress conditions
LSD 1% 0.041 10.456
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Table 9. Mean comparison of genotype x moisture conditions interaction effect on
seed total lignin content in sesame genotypes

((SAS 0 8 k) o) JS OB

SE S
Genotype Total lignan content (mg kg™!)
Noraml conditions Jl ; sk, Ll s
KC50321 4426
KC50662 3630
Oltan 3370
KC50999 3254
KC50687 3062
Stress conditions  _z5 b, L,

KC50662 4844
KC50999 4609
KC50321 4452
Oltan 3712
KC50687 3469
Mean o 3883

@sle s, Ll s Kol 3548
Mean of normal conditions

A s il K 4217
Mean of stress conditions
LSD 1% 634
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Table 10. Correlation between biochemical traits of sesame genotypes under normal (below diameter) and stress conditions (above
diameter) by Pearson method

@ 2 3 “ ) © ()] ®) ()] (10)
Cie Sy Sy Gy Gy Gy Sy Sy Sy Sy o
bss il sy Sadhand SKlpdiad otiad i e S s SO s St AT
Traits Oil Seed crude Palmitic Palmitoleic Stearic acid Oleic acid Linoleic acid Linolenic acid Total lignans Antioxidant
content protein content  acid content acid content content content content content content power

1 1 -0.018™ -0.142 -0.168™ -0.042" -0.345"™ 0.332™ 0.059™ 0.127™ -0.403"

2 0.060" 1 0.013™ -0.046™ -0.162™ -0.473™ 0.513" -0.131™ 0.414" 0.091"

3 -0.390" 0.052" 1 0.421" -0.205™ -0.148" -0.012"™ 0.011™ -0.547" -0.317"

4 -0.128™ -0.228" -0.049" 1 -0.233™ 0.073" -0.122™ 0.282™ -0.509™ 0.254"

5 0.275™ 0.037" -0.387" -0.272™ 1 0.259" -0.379" 0.377 -0.187™ 0.207"

6 -0.705™ -0.155" -0.057" -0.106™ 0.080"™ 1 -0.940™ 0.130" -0.220™ 0.399"

7 0.734" 0.124" -0.077" 0.118" -0.142™ -0.981™ 1 -0.318™ 0.404" -0.353"™

8 0.242" 0.199" -0.186" 0.397 0.135™ -0.310" 0.259™ 1 -0.524™ 0.199"

9 0.304" -0.006" -0.574™ 0.096" 0.175™ 0.004" 0.061™ 0.294" 1 0.020"

10 -0.678" -0.107™ 0.641" 0.058" -0.466™ 0.256" -0.306™ -0.209™ -0.456" 1

.M)J&i{i}@JL&:’-‘CE,#)J_}‘J‘;M%;Q:**}*
IENPLVISER ]
*and™ : Significant at the 0.05 and 0.01 probability levels, respectively.
ns: Not- significant.
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