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Extended abstract

Introduction

Sesame is one of the oldest products known to man to date. Sesame was a valuable crop in the ancient
world due to its drought resistance, ease of oil extraction from seeds and oil stability. Iran is one of the
arid and semi-arid regions of the world in terms of climate. In these areas, low and scattered rainfall and
high evaporation usually cause the accumulation of salts in the surface layer of the soil. Therefore, the
salinity of soil and irrigation water causes significant morphological, physiological and chemical
changes. Excess salt, that is, more than plants need limits crop growth and production and can lead to
plant death.

Materials and methods

In this experiment, 20 sesame genotypes were grown in greenhouses. The experiment was performed as
a factorial in a completely randomized design with three replications. 75 mM sodium chloride was
dissolved per liter of water and the pots were irrigated with saltwater. Percent morphological traits loss
index (PML) was calculated.

Results and discussion

According to the results of analysis of variance and comparison of the mean interaction of cultivar x
stress in all studied traits were significant. American and Yellow- White cultivars with 17927 and 14.07
g, respectively, the highest and 714 and Dezful with 2.43 and 2.07 g, respectively, the lowest yield under
normal conditions, and Oltan and American cultivars, respectively, with an average of 963 8.8 and 7.34
g had the highest and Darab 1 and Dezful had the lowest yield under stress conditions with 0.92 and 0.71
g, respectively. In this study, clustering method was used to group and separate useful (high yield) and
susceptible (low yield) genotypes based on different traits. The results showed that the studied
genotypes were grouped based on morphological traits and yield reduction percentage index using
standard data. The studied genotypes were divided into 3 groups. In the first group, Oltan, American,
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Chinese, Dashtestan 2, 369 and 418 genotypes with the highest yield among the genotypes were studied.
The second group included Darab 1, 730 and Dezful genotypes and the third group included other
genotypes. In the first group, it is desirable to distinguish high-yield genotypes with desirable traits and
the lowest percentage of yield reduction under salinity stress conditions from other genotypes.

Conclusions

The results of this experiment showed that there is a favorable variation among the study population,
especially a significant difference was observed between the performance of genotypes in both normal
environmental conditions and salinity stress. Correlation analysis of traits showed that under normal
conditions, number of seeds per plant, number of capsules per plant and 100-seed weight, and under
salinity stress, number of seeds per plant, number of capsules per plant and single plant weight had the
highest correlation with yield. In this experiment, the best salinity tolerant lines were Oltan, American,
Chinese, Dashtestan 2, 369 and 418 genotypes. It is noteworthy that these genotypes had a more stable
performance than others in both conditions, so they have stress tolerance genes and can be considered
in future studies. Also Darab 1, 730 and Dezful genotypes were the most sensitive genotypes to salinity
stress in this experiment.
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Table 1. Name and origin of sesame genotypes studied

&

G)M .GU G)Load ﬁu L.u.;.o
Number Name Origin Number Name Origin
Yo obeacss 1 aslsas 56 ol
Dashtestan 2 Iran Naz chand shakhe  Iran
2 OlSgas Oldgus 12 V olls olp!
Sudan Sudan Darab 1 Iran
3 TN-78-389 o ot 13 _ ==z o oF
Fars province Chinese China
4 TN-78-418 ooy oy Jes )
Fars province Oltan Ardabil
5 TN-78-730 i ozl 15 Jsiso oesio>
Western Azerbaijan Dezful Khuzestan
6 TN-78-159 A 16 e b olx
Bushehr Naz tak shakhe Iran
7 TN-78-369 ol ol 17 el ol
Fars province Halil Iran
8 TN-78-714 18 Tl ol
Tarom Darab 14 Iran
9 TN-78-41 e BT sk ol
Palestine Yellow —white Iran
10 TN-78-393 ol ol 20 oS! 2
Fars province American USA
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Table 2. Analysis of variance of sesame agronomic traits under normal conditions and salinity stress.

a2y ] .
ool T W ST 5y A y0 JpeeS O JgueS S5 0339

&bl plant Number of Weight of one ~ Jot5 2= Jgmes Jobo
S.0.V == df weight capsules per plant capsule Capsule width  Capsule length
Genotype (G) Cwigiy 19 432.80% 1489.43** 0.009** 0.98* 15.17%*
G xS e X igiy 19 191.02%* 561.68* 0.005* 0.83* 10.80%*
Error s 80 3.47 17.46 0.0001 0.07 0.82
C.V% Ol s’ g o 10.86 12.47 8.88 5.28 4.94
Table 2. Continued alol.Y Jgus
PR HERIREY W15 s PERHERIREY
J9 J5 o i1 -
09 ; 2wl b
oy 9SS Weight of s .
-~ Number of one b g Number of et
o &33! seedsinone  hundred Weight of e seeds per  Seeds weight
S.0.V i gbe gy capsule seeds capsules Height plant per plant
Genotype (G) gy 19 150.69** 0.007** 128.41* 693.97* 5769230.6% 64.37*
Stress (S) o1 26970.008* 0.39% 931.10*  112393.80** 65999433.6**  538.02**
G xS o Xaigiy 19 114.46** 0.0037** 47.16™ 765.77* 2035001.4* 18.27*
Error s 80 2.07 0.00005 1.05 2.52 83823.1 0.69
C.V% Ol ot g g 3.20 4.16 15.67 1.73 14.27 16.44
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Table 3.Comparison of means for morphological traits of sesame plant under normal conditions

Name Plant weight capsulllens1 peel;‘ ‘:)lant e;%lps:l)leone v?g)dstl;le lgll:;?he
41 11.756™™ 22.6671kmi 0.195¢f 6.353dfee 22.8008
159 22.300h"e 64.000° 0.178ih 6.560db¢c 23.710Migi
369 20.750" 35.667¢ 0.133k 6.4624¢c 24.217Mie
389 14.471K 30.333he 0.182¢ih 6.4224f 27.148°
393 36.050¢ 42.667% 0.139% 6.175% 24.120™ie
418 24.567¢ 44.000¢ 0.206% 6.625db¢ 20.638f
714 10.7330n 24.6674 0.0964°" 6.163f¢ 18.383m
730 22.500ht 33.000¢ 0.189¢th 6.217%¢ 26.230%4
american 45.200° 100.000* 0.229¢ 6.818% 29.8722
chinese 55.5332 70.333° 0.319° 9.258% 25.003fed
darab 1 18.300! 36.667' 0.104P° 6.343dfee 24.542f¢
darab 14 21.967h¢ 42.667% 0.093apr 6.2901fg 26.040%
dashtestan 14.133k 31.000" 0.118"m! 6.005¢ 24.253he
dezful 9.967°w 18.333plkmon 0.0964p" 6.2309fg 23.045Mki
halil 12.310km 26.000™ 0.1268 6.060 22.213k
naz chandshakhe 43.000° 94.3332 0.264° 6.908° 24.028Migi
naz takshakhe 8.900%°P 30.000ie 0.173i 6.538dbee 25.558¢
oltan 323674 62.333¢ 0.197% 6.367dfk¢ 28.5820
sudan 20.900" 35.000¢ 0.227¢ 6.482de 22.965%
yellow white 26.850¢ 63.333¢ 0.211¢ 6.807% 26.020%
Table 3. Continued alol .Y Jous
6 <500 b Sl alo wo 339 & 09 S ald a0
. JgmS Weight of & J gt gws,| Number of g0\ eioht
Name Number of seeds  one hundred  Weight of Height seeds per er plant
in one capsule seeds capsules plant perp
41 65.667%4 0.208¢ 4.426rm 120.074he 1488.000°m» 3.096"Poma
159 74.000* 0.232¢ 11.416 127.1484¢ 4744.000° 11.0424
369 60.667° 0.2514 10.531F 109.657% 2281.0001ehi 7.025f
389 65.667°4 0.2544 5.532kilim 105.751% 1993.000i* 5.0741
393 62.667°f 0.182i 5.947Ki 128.5374 2685.300fde 4.947Ki
418 54.333i 0.164 9.082¢ 116.167i 2430.7001ehe 6.484Me
714 40.000™ 0.193" 2.999tpsqur 114.458 1110.800r°r4 2.435rposq
730 67.333¢ 0.1418 6.2361 150.185° 2225.3008" 3.169npom
american 61.333F 0.291°¢ 23.007° 92.602" 6137.300? 17.9272
chinese 62.000f 0.288¢ 22.498> 125.444¢ 4366.700% 12.615¢
darab 1 57.333¢h 0.184i 3.95(Qpnder 120.870f 2115.700ih 3.921Km
darab 14 64.000%¢ 0.215% 4.123pnaom 135.500¢ 2730.700% 5.907M
dashtestan 62.000f 0.162 5.5856kli 118.056" 2034.000iMik 5.2491
dezful 54.0001 0.209 1.769vxwu 94.792m 992.000r™ 2.076"usa
halil 58.000¢ 0.199" 4.607knlom 154.3702 1643.810m» 3.429nlom
naz chandshakhe 45.6671¢ 0.307° 25.0132 122.602f 4312.000¢ 13.276%
naz takshakhe 56.000™ 0.217° 5.190knlim 83.824° 1680.710™k 3.650nm
oltan 69.667° 0.307° 13.019¢ 126.5004¢ 4344.700% 13.3600
sudan 49.667% 0.2564 8.005¢h 152.9072 1741.000imnk 4.472Ki
yellow white 69.333° 0.3202 13.337¢ 148.889° 4390.700% 14.070°

s IS e oy iy grhans 50 5SSl (yge3T b sl S yiie By G gl JBlas a5 sl Sl gls g o 50
In every column, the discrepancies observed between the means that share at least one letter in common do not exhibit
significant statistical significance as determined by Duncan's test at a confidence level of 5%.
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Table 4. Comparison of means for morphological traits of sesame plant under salinity stress

- xS N oo per  Weghtofone Comeile Capsile
Name  Plntweigh  Numberofcpsulesper  Weightofone  Capule  Gapulc
41 10.200°" 17.333plmon 0.087% 3.176% 12.23uavwrts
159 11.3170mm 23.1674 0.098ar° 3.279\li 12.626"aprts
369 8.750r 35.333¢ 0.119™ 3.517% 13.637r°
389 5.300" 11.833pras 0.054 3.064km! 11.039xwY
393 5.396™ 14.167praen 0.057™ 3.084km! 113102V
418 18.308! 32.833¢ 0.111nme 3.420Ki 13.4259p0
714 10.150°" 18.667kmon 0.086% 3.1974l 12.300vavwrs
730 4.867" 10.500 0.051"™ 3.037km! 10.894Y
american 23.567% 47.000% 0.137% 3.586! 14.280m
chinese 16.0671 31.667h 0.105"° 3.365N1 13.21249pr0
darab 1 4.525% 9.000™ 0.047" 2.991m! 10.0233%
darab 14 5.767" 14.833praon 0.060"" 3.119kmb 11518
dashtestan 13.568!km 29.833he 0.103r° 3.322kil 13.0609pros
dezful 3.750" 6.500¢ 0.038% 2.752™ 9.1927
halil 9.926° 13.000pr° 0.099ar° 3.298kil 12.93049prts
naz chandshakhe 9.01749°p 16.333pamon 0.083%" 3.16144 12.045uxvwrts
naz takshakhe 6.7529% 15.167pracn 0.068" 3.1374 11.712wvwt
oltan 27.767¢ 50.167¢ 0.168 4.629" 15.031"
sudan 7.583a® 15.500praen 0.073% 3.1494 11.845uvwts
yellow white 11.000°" 20.667kmin 0.0939pr 3.260k 12.373vaverts
Table 4. Continued alol.f Jgus
. S5 4 als olasy s o 38 L;}f 039 G » i‘:;"w » ‘::; 039
N;me Numbe:]'meeds in l\l’Vuﬁi Pgd"ge%'}f; We‘gg’.l‘lﬁ)f l'ic'eigflt l\igg(llls)eregf v%giedhst
one capsule capsules planli per plant
41 30.000™ 0.107 2.788vsaur 60.593"  1050.000p™ 2.275mosq
159 32.0009 0.122p° 3.996pnder 63.194% 1354.800P°"  2.82]1m™pomd
369 34.333°¢ 0.152% 4.694knlom 74.9174 2164.700i" 5.448M
389 26.333v 0.089" 1.354w 52.875% 669.300t™ 1271w
393 27.667% 0.092% 1.831vxwu 54.829* 770.700%™ 1.495tvus
418 34.000%r 0.149% 6.855™h 74.1674 2176.3008" 3.942Km
714 30.500 0.111m 2.30]tvswe 61.403" 986.700p 1.916™vsa
730 24.833Y 0.084™* 1.049* 47.396° 530.700%" 1.045™
american 35.167° 0.155% 11.709¢ 75.7874 2473.700"e 7.3471f
chinese 32.833a® 0.139™ 6.2421 67.796" 2103.000ighik 6.076"e
darab 1 22.8337 0.079% 0.891*v 46.301° 454.300™ 0.921v
darab 14 28.000*"Y 0.097™ 2.095tvxwu 57.042Y 862.5001m 1.584tvus
dashtestan 32.500p 0.132mm 3.630psaer 64.352¢ 1880.000imk  3,091npoma
dezful 20.000° 0.070¥ 0.706* 41.912° 372.700" 0.713Y
halil 32.00095t 0.126™ 1.655vw 63.500% 755.300t™ 1.502tvus
naz chandshakhe 30.000™ 0.105" 2.635tvsur 59.778%  1011.700P™ 2.011musa
naz takshakhe 28.333"W 0.099s 2.326%sw 58.271% 913.300°™ 1.707mves
oltan 37.333" 0.161) 12.274¢d 78.306° 3068.700¢ 8.963¢
sudan 29.500"Y 0.103"s 2.549tvsur 59.028*V 955.000psra 1.823mvus
yellow white 31.500v 0.1164 3.275saer 62.722v 1229.300v°4 2.577mposd

s IS e do 0 iy gehas 0 Sl ge3T b anil S ie By G sl JBlas a5 lanSile Siglés gt o 0
In every column, the discrepancies observed between the means that share at least one letter in common do not exhibit

significant statistical significance as determined by Duncan's test at a confidence level of 5%.
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Table 5. Simple phenotypic correlation coefficients between studied traits in sesame under normal conditions (high

diameter) and salinity stress (low diameter)

x1 x2 x3 x4 x5 X6 x7 x8 x9 x10 x11

x1 1 0811 0208 0.685™ 0383 0.134 0513 0208 0.150  0.766™ 0.745™
x2 0.826" 1 0.293"  0.505"" 0.491"  0.149  0.688 0293 -0.059 0.951™ 0.938"
x3 0.199  0.278" 1 0.133 -0.018  -0.199 0.216  0.931™  0.004 0.166 0.206
x4 0.617""  0.551"  0.033 1 0.233 0.102 0477  0.133 -0.024  0.497"  0.525™
x5 0.378"  0.469™  -0.017 0.087 1 0.590™ 0.468™ -0.018  -0.082  0.602" 0.593™
X6 0219  0.258"  -0.193 0.158  0.595" 1 0.139 -0.199 0.207  0.415™ 0.326"
x7 0.317°  0.384™ 0.08 0.114 0.221 0.04 1 0.216 -0.043  0.675"  0.827"
x8 0.199  0.278" 0.923"  0.033 -0.017  -0.192 0.08 1 0.004 0.166 0.206
x9 0.12 -0.087  -0.003  -0.184  -0.107 0.139 0.171 -0.005 1 -0.009  -0.020
x10 0.776™ 0.948™  0.136  0.567 0.569™ 0511 0.364™  0.137 -0.058 1 0.965™
x11 0.726™  0.883" 0.14 0.476™  0.549™ 0.383" 0.666" 0.14 -0.021  0.917* 1

359 XV (JguesS S5 50 ails dlaws X JguS Jobo XO ¢ JgmsS (0,6 XE (JgunS SO 359 XY cigr ;0 JgusS dlaad XV iy ST (59 X

gy &l 559 XV g aigy ;o ails slawy XNV ¢ iglas )1 XA o JgurS S5 (355 XA wails v
X1: weight of plant, X2: number of capsules per plant, X3: weight of one capsule, X4: width of capsule, X5: length of capsule,
X6: number of seeds per capsule, X7: weight of 100 seeds, X8: total weight of capsules, X9: height, X10: number of seeds per

plant and X11: yield
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Table 6. The Percent morphological traits loss index to salt stress tolerance in sesame genotypes

Qe ST 0)9 Wgt yd JpuaS Saxi  JomaS S (339 oS 28 JaaaS Job

. Number of capsules  Weight of one Capsule Capsule
Plant weight per plant capsule width length
Oltan oty 18.57 31.59 14.60 27.16 47.06
American 5 ol 53.36 48.35 48.69 53.44 49.63
Chinese =z 62.14 40.63 56.27 59.02 46.50
Darab 1 ) olyls 77.78 80.43 56.72 53.27 60.43
Darab 14 \F olyle 68.14 55.94 38.02 51.08 54.34
Dezful Jeése 65.38 70.00 58.40 54.30 59.49
Dashtestan 2 Y oleads 20.65 8.67 37.53 47.43 47.20
Sudan Ologw 55.48 54.41 64.40 50.91 50.31
Naz tak shakhe LS 3L 65.67 70.26 66.30 53.14 52.61
Naz chand aslinis 36 72.41 76.89 61.50 49.13 46.79
shakhe
Halil Julo 48.17 66.67 3743 50.99 46.88
Yellow -white alggls 44.46 58.39 53.44 50.27 50.26
TN-78-41 TN-78-41 33.62 52.73 53.79 50.97 46.63
TN-78-159 TN-78-159 47.73 57.10 38.82 49.20 45.70
TN-78-369 TN-78-369 52.54 -3.92 21.26 45.52 47.35
TN-78-389 TN-78-389 77.54 70.17 69.29 52.12 58.26
TN-78-393 TN-78-393 82.81 63.98 64.03 51.98 51.00
TN-78-418 TN-78-418 4.14 10.45 30.67 44.30 30.02
TN-78-714 TN-78-714 33.80 31.71 36.64 50.46 43.53
TN-78-730 TN-78-730 80.16 75.00 71.93 50.46 58.24
Table 6. Continued aldl.f Jgus
S0 ailo olaw 5509 BERHERIREY
. . . &ls ¢y39
oS wlwo iy B gmas g i
Number of seeds Weight of one Weight of €5l Numberof — 4% 5°
in one capsule hundred seeds capsules  Height seeds per plant  Yield
Oltan oWl 4343 45.34 19.35 31.87 35.67 17.67
American Gg.lS.g,).nT 42.97 47.57 50.77 26.85 55.99 19.13
Chinese e 45.58 44.96 59.79 45.03 36.23 30.31
Darab 1 Y olyls 61.94 59.30 82.05 63.31 83.56 78.87
Darab 14 ¥ olyls 54.35 54.52 36.51 53.32 58.95 62.00
Dezful Jeése 63.86 63.39 74.60 59.03 70.86 84.78
Dashtestan 2 Y obewids 44,92 33.54 47.49 50.90 7.11 46.38
Sudan Ologw 42.90 57.19 62.77 54.36 43.79 56.39
Naz tak shakhe LS U 45.86 59.28 79.99 39.30 63.89 58.36
Naz chand shakhe alows 50 38.78 61.40 85.47 54.63 69.86 41.37
Halil Sl 49.47 47.84 78.62 58.92 71.55 65.04
Yellow -white <alggly 53.68 58.42 67.66 54.77 63.60 34.42
TN-78-41 TN-78-41 56.10 50.42 59.98 50.50 59.78 56.23
TN-78-159 TN-78-159 53.40 48.20 63.19 47.84 65.07 38.14
TN-78-369 TN-78-369 44.62 39.86 46.92 30.95 -0.98 31.58
TN-78-389 TN-78-389 60.10 61.99 78.79 53.62 73.97 61.69
TN-78-393 TN-78-393 53.63 47.73 73.54 55.88 67.42 66.33
TN-78-418 TN-78-418 30.61 9.76 -4.94 35.32 -13.75 7.69
TN-78-714 TN-78-714 39.00 40.47 46.72 51.77 37.05 59.49

TN-78-730 TN-78-730 62.75 55.86 87.10 66.54 80.83 65.34
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Fig. 1. Dendrogram of sesame genotypes based on the Percent morphological traits loss index under salinity stress (The
number of genotypes in the figure is according to the order of genotypes in Table 1)
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