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Table 1- Name of studied genotypes
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Nazunib Darabl
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2 9 TC-25
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4 . 11
Mahali Mehran Darab14
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5 . 12
Nashekhifa Oltan
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6 . 13
Holeil Darab2
7 . 14 .
Shevin Nazmultib
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Table 2- Analysis of variance for some studied traits under water and stress conditions

lay o (pSSlso
Oy’ 2o EUIREN Mean square
Source of variation df JomaS 5 (339 ©obadl o ySlos Jgms SCUS 139
Capsule fresh weight Economic yield Capsule dry weight
Sk
2 2.77 0.86 0.22
Block
G)L.ﬁ'l
. 1 188.55™ 46.65™ 14.26"
Irrigation
a gl
2 4.07 0.059 0.3
Error a
Eats)
13 21.31 422 2.317
Genotype
s k!
S 13 3.38m 0.74rs 2.38™
genotypexIrrigation
b6Ua>
52 4.27 1.21 0.19
Error b
23.54 41.49 15.40
CV (%)
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ns, * and **: Non-significant and significant at the 5% and 1% levels of probability respectively.
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Table 3- Analysis of variance for other studied traits under water and stress conditions

Olaypo (uileo
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e e ol o . . L ws 0 JgmeS olosd .
Source of variation o Gy eyl JemaS By JomaS Job Sy olas Number of =P
umber o
Plant height Capsule width Capsule length Number of leaves Number of
capsules per plant
sub-branches
sk
2 598.001 0.128 2.02 1175.36 5198.33 16.69
Block
6)‘-:-;' )Lé-'-'
o 105160.64" 0.50™ 15.79m 430093.71" 159023.4 190.15"
Irrigation treatment
a ‘_gUa}
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Genotype
ek
. 8283.85™ 0.046™ 0.83"s 54260.18™ 18094™ 47.37"
genotypex Irrigation
bslas
808 543.31 0.007 0.72 4484.14 1921.61 5.39
Error b
s g
22.73 13.12 36.48 53.82 61.75 56.61
CV (%)
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ns, * and **: Non-significant and significant at the 5% and 1% levels of probability respectively
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Table 4- Comparison of mean of traits in the study of drought stress tolerance of sesame

£
& ju & c
) 3 S O O 3 g &
$ 2 2 6 g & 3 2 5 g gq S«
34 =¥ 5 ¢ & t g2 c & 2, 3 S e 2%
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® o = & < @ s - g IS s o e ¢ S
s ° = . 2 o s §. 3 o g > B = o £ =4 :{\
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3 E S G- = Lg_ c z \g‘ sy \f, a - 1} s T @ o
g 5% Z Z¢ 3 g 3 5 s b B¢
= = = = 3 2 = @ =) =
g o 3 2 =i
=) = ~ [ QD
2
1 6.39¢f 1998.57 ¥ 2.28¢ 2.05¢d 0.64bd 69.00" 42.13f 1.73h 46.05%
2 9.67° 5080.36 ¢ 3.512 2.33cd 0.67% 118.83k 145.83> 4,81be 79.880¢
3 9.64° 4640.16 f 3.612 2.812 0.662¢ 124.03% 143.68° 4,33¢d 69.05¢de
4 7.95bcde 7842.94 @ 3.812 2.64% 0.672 121.61% 175.48?2 5.30% 105.702
5 4.58f 1736.72™ 2.14d 1.74f 0.61¢ 82.019 75.75¢ 2.86f 51.08f
6 9.27b¢ 6103.64 P 2.86° 2.47b¢ 0.652bcd 127.252 176.322 5.352 92.20%
7 11.862 4605.2 9 2.82b 2.662 0.672 110.08¢ 80.35¢ 2.209" 5gdef
8 9.08bc 5259.24 ¢ 3.652 2.48b 0.63d% 110.964« 192.832 5.65?2 83.480¢
9 8.630 2842521 2.62bod 2.28cd 0.662c 107.60d% 127.03b¢ 430 68.33¢de
10 7.83bode 4931.87¢ 2.62bod 2.23cd 0.61¢ 98.60¢ 124.15b¢ 5.962 95.21a
11 7.39cde 429498 " 2.79° 2.40bc 0.64bcd 101.03f 139.50b¢ 4,03cde 83.560¢
12 6.25¢f 1991.61! 2.72b¢ 2.39bc 0.63d% 101.18f 145.13b 3.76d% 56.58¢f
13 6.50def 3919.89'1 2.42bod 2.27¢ 0.63cde 101.21f 119.52¢ 3.664%f 79.35d
14 5.98¢f 659.53" 1.71¢ 1.18¢f 0.53f 61.211 54,13¢f 3.45¢f 32.33¢

5,05 LSD (5031 50 auoy0 8 Jlaisl o 4o (g5ls cime glas aslice B> b sl Silo
Means with the same letter are not significantly different from each other (P>0.05 followed by LSD test)
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Table 5- Means of traits of sesame genotypes in water and drought stress conditions

g
O m ) Z 3
o w o © o c

3 S =1 S O 3 g &
g § £ 2 . 2 ¢ B g 3 z g6 I
5 34§ 2 El 5{\ - 2 e 2 ¢ 2% 2%
@ \.F 4 ‘{’.: = 3] : o @ o > ¢ g \ =3 2

= ° . 3 " < = 2 o * @ LR 17 G =

- — LR 4 = v < 2 s o M o ¢ c 2
= =4 ‘¢, - s B Q o (§ = F =+ o { = {

sk E% 3¢ =pF 2V 5% 2% ZE gk £
2 g v g% 3 Z¢ 3 6 g 5 8 £ R F
S = = 3 s v 3 E) = o 51 = t

g 2 > 2 j=2

~— w QO

=
1 8.65% 654.93f 2.43¢4 2.07® 0.612 72.00¢ 44.80f 2.168 56.46f
2 11.04° 4958¢ 4,73° 2.36% 0.702 127.00¢ 175.5¢ 5.16° 99.16¢
3 10.73° 2081.05¢ 4.07° 3.192 0.642 120.00¢ 148.70¢ 4.06° 64.23¢
= 4 8.55¢ 5585.14° 5.732 2.65% 0.692 126.36°¢ 197.23° 5.73b 117.83°
; 5 5.49f 479.58¢ 2.59¢ 1.82b 0.642 108.96°  102.20% 3.33¢ 79.934
% 6 9.29¢ 3974.124 2.88¢ 2.66% 0.682 153.632 207.76° 5.56° 106.26°
% 7 13.592 1844.50¢ 2.664 2.88% 0.682 118.23¢ 76.5¢ 2.00¢ 66.83¢
G‘L” 8 9.82¢ 4503¢ 2.90¢ 2.75% 0.682 132.86° 261.462 6.802 95.00¢
= 9 9.77¢ 1442.90¢ 3.24¢ 2.46% 0.712 98.70¢ 73.30¢ 2.468 40.769
3 10 9.86¢ 7797.232 2.95¢ 2.23® 0.62% 129.90° 161.06¢ 7.662 144,932
f‘é 11 9.19¢ 1947.42¢ 2.744 2.57%® 0.692 111.43¢ 190.83° 4,90Qbe 104.7°
12 8.34¢ 3827.924 3.30¢ 2.65% 0.712 111.06¢ 198> 5.23b 81.10¢
13 9.32¢ 4512.27°¢ 2.95¢ 2.37® 0.65% 106.20¢ 155.80¢ 5.00° 96.83¢
14 7.00¢ 664.3f 2.16¢ 1.84° 0.56° 74.50¢ 65.46¢ 4.00° 36.509
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Table 6- Drought stress tolerance and susceptibility indices in the studied sesame genotypes
LX) 4y 4y 4y 4y s 4y
YS YP SSI STI TOL MP GMP HARM
Genotype Rank Rank Rank Rank Rank Rank
1 0.14 058 0.07 11 0.027 2 0.44 7 0.65 2 0.28 2 122 12
2 1.32 25 -0.21 7 1.12 11 1.18 11 3.16 10 1.81 11 0.61 9
3 191 489 -0.86 2 1.05 10 -0.29 2 2.57 8 1.75 10 -0.16 2
4 1.94 1.62 -0.50 4 1.57 13 0.43 6 3.34 13 2.14 13 0.19 5
5 0.17  0.30 0.25 14 0.017 1 0.13 5 0.38 1 0.22 1 0.55 8
6 2.98 1.87 -1.27 1 1.90 14 -1.11 1 3.36 14 2.36 14 -0.45 1
7 1.62 1.38 -0.85 3 0.76 7 -0.24 3 2.19 5 1.49 7 -0.16 3
8 1.77 2.37 -0.18 8 1.43 12 0.60 8 3.25 12 2.04 12 0.28 6
9 112 1.77 -0.43 5 0.67 6 0.65 9 2.33 6 1.40 6 0.44 7
10 1.003 2.69 -0.31 6 0.92 9 1.68 13 3.19 11 1.64 9 091 11
11 090 093 -0.057 10 0.286 5 0.03 4 1.38 4 091 5 0.032 4
12 0.35 2.36 0.16 12 0.282 4 2.01 14 2.53 7 0.90 4 1.48 13
13 1.15 2.33 -0.17 9 091 8 1.18 12 2.90 9 1.63 8 0.67 10
14 012 0091 0.18 13 0.037 3 0.79 10 0.97 3 0.33 3 1.53 14
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Table 7- Correlation coefficients between yield and tolerance and susceptibility indices in study of drought tolerance in the studied

sesame genotypes

YS YP SSI STI TOL MP GMP

YP 0.746™
SSI -0.38n 0.308"s

STI 0.905™ 0.925™ 0.017ns

TOL 0.097ns 0.735™ 0.850™ 0.461"
MP 0.853™ 0.984™ 0.139ns 0.967™ 0.602"

GMP 0.93™ 0.935™ -0.03ns 0.983™ 0.447ms 0.983™

HARM -0.43ns 0.270"s 0.979™ -0.048"s 0.841ns 0.096"

Aoy ) g ao,0 B izl mhaw jo s poe B 0929 g o s i baims lid oS 4y, 1o

ns, * and **: Non-significant and significant at the 5% and 1% levels of probability respectively.
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Table 8- Eigen values and Eigen vectors of components analysis of tolerance - susceptibility indices in study of drought tolerance in

sesame genotypes

o5 il 5l
i ouibyly g polie ailgo
HARM  GMP TOL SSI YS Variance
Proportion Variance Eigen value Component
(%)
-0.020 0.482 0.237 0474 0.000 0.442 53 53 4.24 1
0.575 -0.018 0500 0.005 0577 -0.223 -0.169 90.1 37 2.96 2
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Figure 1- Drawing bi-plot based on first and second components for 14 sesame genotypes by using drought stress index
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Abstract

Introduction: Sesame (Sesamum indicum L.) is an annual plant and an ancient plant that has been
cultivated in Asia and Africa for about 7500 years. Sesame seeds contains 40-60% oil and for this
reason, it is cultivated as an oil plant in many countries. Drought is a serious problem for crop
production in arid and semi-arid regions of the world. One of the most important research programs
in drought management in different plants is the identification and grouping of sensitive, drought-
tolerant genotypes. Mehran region in Ilam province is one of the sesame growing regions in the
country. Therefore, the purpose of this study was to cultivate sesame cultivars in Mehran under
drought non- stress and stress conditions in order to identify superior cultivars in terms of yield and
tolerance to drought stress.

Materials and Methods: 14 sesame cultivars were planted in the form of a split-plot design based
on a randomized complete block with three replications in the Agricultural Research Farm of Ilam
University in Mehran. The main factor of irrigation levels included irrigation after 100 mm of
evaporation from the class a pan (conventional irrigation) and irrigation after 200 mm of evaporation
from the class a pan, and the secondary factor was the studied sesame genotypes. Traits were
measured based on 10 plants harvested from two central lines and taking into account the marginal
effect. The measured traits were economic yield and number of capsules per plant, number of sub-
branches, number of leaves, capsule length, capsule width, capsule weight and plant height. In order
to determine resistant and sensitive cultivars to stress, various indices related to stress resistance were
calculated.

Results and Discussion: The studied genotypes showed a significant difference in terms of the traits
measured in the conditions of no stress and drought stress. The results of the table show that the effect
of irrigation for the characteristics of capsule fresh weight, seed weight and capsule width showed a
significant difference at the level of 1% and for capsule dry weight and plant height showed a
significant difference at the level of 5%. Which indicates that the studied traits change under stress
conditions. Other traits did not have significant differences. In the evaluation of tolerance to drought
stress in different genotypes of sesame, plant height, biological yield and grain yield per surface unit
decreased significantly with increasing drought stress intensity. According to the correlation of
performance under stress (YS) and no stress (YP) conditions with drought tolerance indices, GMP,
STl and MP indices have a correlation coefficient of 0.93, 0.905 and 0.853, respectively. Performance
as the best indicators of drought tolerance in stress conditions and MP, GMP, ST1 and TOL indicators
with correlation coefficient of 0.984, 0.935, 0.925 and 0.735 respectively with performance as the
best indicator. The tolerances were under stress-free conditions. These indices can be used to identify
genotypes tolerant to water stress with high yield. Based on this, Holeil variety is introduced as the
most tolerant variety to drought stress.

Conclusion: In water conditions, the cultivar Yellow white had the highest yield and the cultivar
Nashkofa had the lowest yield. Under stress conditions, Holeil variety had the highest yield and
Nazmultib had the lowest yield. GMP, STI and MP indices had the highest correlation with
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performance in water and stress conditions and therefore were chosen as the best indices. Based on
this, Holeil variety is introduced as the most tolerant variety to drought stress.

Keywords: Correlation, Drought tolerance index, Holeil, Yield



