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Table 1. Pedigree of evaluated genotypes

S ESEN W3] o

Genotype code Genotype Pedigree
1 L1 (Check) Local Dezful
2 SES97-103 (P.M * 11 Hendi)
3 SES97-104 (KBK * HN) * PM
4 L2 (Check) Local Darabl
5 SES97-105 (2822*ch)(bN*1s)*(k-1*ch)(D14*NbN)
6 L3 (Check) Local Behbahan
7 SES97-110 (D.14*1S)(2822*ch)*(K-1*MDZ)(IS*NbN)
8 SES97-113 (D.14*1S)(2822*ch)*(K-1*MDZ)(IS*NbN)
9 L4 (Check) Local Sistan
10 SES97-115 (2822*ch)(bN*1s)*(k-1*ch)(D14*NbN)
11 SES97-120 (D.14*1S)(2822*ch)*(K-1*MDZ)(IS*NbN)
12 L5(Check) Local Dashtestan
13 SES97-123 Safiabadi
14 SES97-124 Select plant from local Sistani
15 L6 (Check) Local Jiroft
16 SES97-125 Shevin

AKA
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Table 2. Mean square of evaluated quantitative traits for sesame genotypes

$QL&.¢
Traits
Dl e wlis 151
i cale SN 43 PH HFB HFC NSB NCP cL LCBZ NGC TSW Y
S0V df
L
d 1 3278.81"  10109.79™ 1722.54™ 11.81* 60.37 1.54™ 248.29 s 12266.60" 3.66™ 1205117.26™
Year (Y)
L) &S
(b S5k 4 26.57" 49.96" 28.67 0.22" 50.52 " 0.012 " 6.52 s 51.37 1 0.10 ™ 49395.04 "
Block ()
R 15 202.46™ 274.95™ 115.23" 4.10" 748.92™ 0.035 "™ 204.82" 76.19" 0.11™ 148039.36 ™
Genotype (G)
B .
Jbx i 15 269.21™ 268.87™ 71.84" 3.39™ 727.29™ 0.062"* 276.90™ 83.63" 0.08 ™ 98021.87
GxY
Lo
60 77.68 18.24 53.62 0.47 283.21 0.023 99.22 38.16 0.079 59455.19
Error
Ao Dl xS o g
(Ao 2) ki o 2 6.67 10.34 12 19.57 19.94 5.94 14.01 12 8.42 17.22
CV (%)

ns

doys ) 50 Jla| dﬁm)} Slasme 5 ol pre e L Ja TS
ns *and "":Non-significant and significant at the 5% and 1% probability level, respectively.
Jsb LCBZ ¢(ae L) suS Jsb CL elS 55 J S 31405 :NCP ¢ o 3 ast L slias :NSB (e 5li) JguS o sl CL&;)\ HFC (o Slu) o 3 ety o d5l tu;,\ HFB «( e Slu) Cu;)\ PHS

(o s r;)lf) bil».:« Y o, (Df) $ls e 035 TSW éJjM?S); £ls slus NGC e(J:.adb'L.u) sdas J guS a4l
PH: Plant height (cm); HFB: Height of the first branch (cm); HFC: Height of the first capsule (cm); NSB: Number of sub-branches; NCP: Number of capsules per plant; CL: Capsule length
(cm); LCBZ: Length of capsule bearing zone (cm); NGC: Number of grains per capsule; TSW: One Thousand seed weight (g); Y: Yield (kg/ha)
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Table 3. Phonological traits means for sesame genotypes

. Jsl Jle 5 JL
e First year Second year
Genotype DSF DSFC DEF DM DSF DSFC DEF DM
1 43 50 81 112 46 52 77 109
2 46 53 o1 113 50 57 80 104
3 41 48 88 109 47 53 79 102
4 42 50 89 114 49 56 82 107
5 41 48 85 108 49 56 77 101
6 41 48 82 110 46 54 77 107
7 45 50 94 113 49 55 83 103
8 40 48 84 108 41 48 76 102
9 35 41 81 109 37 43 79 109
10 44 49 86 110 47 53 79 104
11 39 46 86 108 43 50 79 103
12 40 46 81 107 41 48 77 105
13 39 46 88 111 41 47 74 99
14 35 41 85 107 41 47 80 102
15 41 48 83 110 48 54 82 110
16 41 48 88 110 46 54 82 110

S35 St U555 DM ¢ 2 dS OLL G 55, DEF ¢ a3 J S 556k U 55, DSFC ¢ 218 65,5 1 55, :DSF

DSF: Days to start flowering; DSFC: Days to start the first capsule emergence; DEF: Days to the end of flowering; DM: Days to maturity
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Table 4. Estimation of broad sense heritability for studied traits
b 2l 5L
; PH HFB HFC NSB NCP CL LCBZ NGC TSW Y
Parameters
Joes 5L
N ;“ 0 77.68 18.24 53.62 0.47 283.21 0.023 99.22 38.16 0.079 59455.19
O%
S5 el
g ZJN = 0” 0.18 1.35 0.02 0.67 0 0 0 0.0009 1563.04
G
Lo s S5 bl
o X N SRl 63.84 83.54 6.073 0.97 148.02 0.013 59.22 15.15 0.0003 12855.56
O%ge
o Z‘fd = 137.07 101.97 61.04 1.46 431.91 0.035 156.19 53.08 0.08 73873.79
O%p
-
S LSJ;JU“' 02 nd 0.0018 0.022 0.015 0.0015 nd nd nd 0.011 0.021
h2p
N i 8.8 24.4 12.8 34.3 24.6 7.2 17.57 14.1 8.4 19.2
PCV%
(Ao53) (N85 Db e 5 nd 1.0 19 42 0.97 nd nd nd 0.91 2.79

GCV%

(o s r;)iS) bil».:« :Y)(pf) $ls e 035 TSW éJjM?S); £ls slus NGC f(J:.adb'L.u) sdas J guS a4l

S a8l s o (g g Gl e e A1

*: Negative estimated value of genotype variation is considered as zero
Jsb LCBZ ¢(ae L) 5uS b CL ¢6lS 55 U 3nsS 314x5 INCP ¢ o 3 4L slias ;NSB ¢( 2a 5le) J oS s Cusj\ HFC (o Slu) o 3 ety o d5l tu:)\ HFB «( e Slu) Cu;)\ PHS

PH: Plant height (cm); HFB: Height of the first branch (cm); HFC: Height of the first capsule (cm); NSB: Number of sub-branches; NCP: Number of capsules per plant; CL: Capsule length
(cm); LCBZ: Length of capsule bearing zone (cm); NGC: Number of grains per capsule; TSW: One Thousand seed weight (g); Y: Yield (kg/ha)
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Table 5. Mean comparison of quantitative traits using LSD test

NiEe PH HFB HFC NSB NCP CL LCBZ NGC TSW Y

Genotype
1 125.06 43.47 63.51 3.54 57.23 2.60 61.55 55.61 3.6 1299.9
2 131.52 45.69 68.54 4.44 83.33 2.61 62.98 52.77 3.39 1554.7
3 139.37 45.76 59.34 4.24 99.40 2.53 80.02 53.61 3.22 1417.2
4 126.11 38.05 60.69 4.54 79.36 2.51 65.41 59.38 3.315 1443.9
5 132.01 45.06 62.63 3.87 84.09 2.67 69.37 47.82 3.26 1362.0
6 125.76 43.54 57.91 3.71 72.74 2.54 67.84 54.35 3.50 1535.5
7 140.97 45.20 65.62 3.81 80.20 2.62 75.34 54.46 3.45 1464.8
8 123.05 24.99 53.26 1.87 87.80 2.37 69.79 51.37 3.37 1462.4
9 127.63 38.81 52.49 3.70 78.15 2.55 75.13 50.49 3.20 1093.10
10 131.94 47.56 58.12 3.44 85.98 2.69 73.81 51.97 3.22 1311.40
11 130.48 43.15 62.29 3.16 75.17 2.59 68.19 45.95 3.34 1466.03
12 134.72 41.47 67.36 4.68 102.36 2.58 67.36 49.08 3.43 1791.90
13 134 4291 60.13 2.64 86.33 2.55 73.86 46.22 3.49 1356.93
14 141.66 41.18 59.305 321 99.12 2.49 82.36 49.07 3.19 1194.61
15 138.33 47.77 62.42 3.61 88.9 2.54 75.90 49.79 3.28 1463.25
16 130.20 25.83 61.59 1.93 89.62 2.63 68.61 51.03 3.20 1420.86

LSD 1% 13.53 6.56 11.24 0.44 25.84 0.23 24 9.48 0.43 37451

Jsb LCBZ (e Sl S J sk CL wlS s JsmS 31aa3 :NCP ¢ e )5 4l sl :NSB (e Sl) J geS 0 ] Cu;)\ HFC (e Slo) o atls ) Cu;)\ HFB (e L) Cu;)\ PH S

(o s r;)lf) s Sles 1Y (Df) @l Sl 035 TSW ¢d 5 55 «ls slaad (NGC ¢ 2o b)) sdias J 5S4
PH: Plant height (cm); HFB: Height of the first branch (cm); HFC: Height of the first capsule (cm); NSB: Number of sub-branches; NCP: Number of capsules per plant; CL: Capsule length
(cm); LCBZ: Length of capsule bearing zone (cm); NGC: Number of grains per capsule; TSW: One thousand seed weight (g); Y: Yield (kg/ha)
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Table 6. Mean comparison of quantitative traits in years using LSD test

. PH HFB NSB NCP CL LCBZ NGC PH HFB NSB NCP CL LCBZ NGC
Gewn’o:;/)pe ol s £22 I
First year Second year
1 145 54.16 73.3 3.58 65.5 2.71 71.66 105.13 32.77 53.69 35 48.97 2.50 51.4
2 141.6 52.5 73.3 3.9 75.8 2.76 68.33 121.38 38.8 63.74 4.97 90.83 2.47 57.6
3 151.6  56.66 57.5 4 119.3 2.55 94.16 127.08 34.86 61.19 4.49 79.47 2.51 65.8
4 1283  48.33 60.8 4.75 86.1 2.7 67.5 123.88 27.77 60.55 4.33 72.55 2.32 63.3
5 1408 525 65.8 3.75 86.3 2.58 75 123.19 37.63 59.44 3.99 81.86 2.76 63.7
6 129.4 486 63.0 3.77 71.6 2.67 66.38 122.08 38.47 52.77 3.66 73.83 2.40 69.3
7 1383 5110 72.2 3.83 72.3 2.94 66.11 143.61 39.30 59.02 3.80 88.08 2.31 84.5
8 1327 49.99 61.1 3.75 88.3 2.54 71.66 113.33 0 45.41 0 87.27 2.20 67.9
9 1327 49.44 55.5 3.91 86 2.78 77.22 122.49 28.19 49.44 3.49 70.30 2.33 73.0
10 1411 5277 60.5 3.77 98.7 2.69 80.55 122.77 42.36 55.69 3.11 73.19 2.70 67.0
11 1302 4861 67.2 433 65.6 2.75 63.05 130.69 37.70 57.36 2 84.75 2.43 73.3
12 1441  53.33 75.8 4.25 78.6 2.74 68.33 125.27 29.60 58.88 5.11 126.05  2.42 66.3
13 126.6  48.33 65.8 3.66 69.8 2.76 60.83 141.33 37.5 54.44 1.62 102.83  2.34 86.8
14 1475  55.83 60 3.12 101.5 2.68 87.5 135.83 26.52 58.61 3.30 96.75 2.30 77.2
15 136.6  50.83 61.6 3.79 87.5 2.60 75 139.99 44.72 63.19 3.44 90.41 2.47 76.8
16 139.1  51.66 69.1 3.87 83.8 2.66 70 121.25 0 54.02 0 95.41 2.5 67.2
LSD 1% 20.49 7.86 16.47 1.23 38.11 0.30 22.67 7.366 7.0 7.49 1.17 16.62 0.22 9.58

5 Greils) sdas JseeS 4-U Jgb (LCBZ ¢( 2o ilu)d seS Jsb :CL ©lS s JswS 5laa3 :NCP ¢ e 5 4l sluas INSB ¢( e Sl) o 2wl ) éu:)\ HFB (e L) Cu;)\ PH S
JJM?S 5> &ls sl :NGC

PH: Plant height (cm); HFB: Height of the first branch (cm); NSB: Number of sub-branches; NCP: Number of capsule per plant; CL: Capsule length (cm); LCBZ: Length of capsule bearing
zone (cm); NGC: Number of grains per capsule
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Table 7. Genotypic (above diagonal) and phenotypic (below diagonal) correlation coefficient between traits of sesame genotypes

Slew

Trait PH HFB HFC NSB NCP CL LCBZ NGC TSW Y DSF DSFC DEF DM
raits
PH 1 0.69** 0.66** 0.24 0.37** 0.36* 0.8** 0.46** 0.37™ 0.6* 0.35* 0.28* -0.25™ -0.45**
HFB 0.63** 1 0.8** 0.69** -0.12m 0.74** 0.29** 0.69** 0.73** 0.46* 0.51** 0.45** -0.53** -0.46**
HFC 0.43** 0.52** 1 0.64** -0.15* 0.87** 0.08** 0.65** 0.88** 0.78** 0.67** 0.66** -0.43* -0.45**
NSB 0.12m 0.54** 0.37** 1 -0.14" 0.37* -0.19" 0.36** 0.39"m 0.39* 0.33m™ 0.29m™ -0.22™ -0.11"
NCP 0.42** 0 -0.23* 0.004 1 -0.29* 0.62** -0.26" -0.32* 0.5* -0.11" -0.16" 0.18™ -0.18"
CL 0.20* 0.47** 0.44** 0.25* -0.22* 1 -0.22" 0.77** 0.69** 0.39* 0.54** 0.49** -0.58** -0.57**
LCBZ 0.72** 0.26** -0.30** -0.15"™ 0.63** -0.12" 1 0.09m -0.22" 0.18™ -0.06" -0.16" 0.01m™ -0.24"
NGP 0.33** 0.58** 0.46** 0.32** -0.14m 0.59** -0.007" 1 0.34** 0.54** 0.62** 0.6** -0.68** -0.57**
TSW 0.073™ 0.35** 0.26** 0.15™ -0.24* 0.55** -0.12" 0.53** 1 0.8** 0.61** 0.59** -0.92** -0.72**
Y 0.25* 0.22* 0.56** 0.25* 0.25* 0.25* -0.16" 0.35** 0.32** 1 0.54** 0.57** -0.48** -0.5%*
DSF 0.25* 0.48** 0.40** 0.28** -0.06" 0.38** -0.03" 0.54** 0.36** 0.32** 1 0.98** -0.13™ -0.18"
DSFC 0.20* 0.42** 0.40** 0.24* -0.09" 0.35** -0.09" 0.53** 0.35** 0.33** 0.98** 1 -0.13™ -0.15™
DEF -0.18m -0.50** -0.26* -0.18m 0.10™ -0.41** 0.004" -0.60** -0.54** -0.28** -0.12" -0.12" 1 0.73**
DM -0.32** -0.43** -0.27** -0.09" -0.10" -0.40** -0.14" -0.50** -0.42** -0.29** -0.17m -0.14" 0.72** 1

£ #* NS

.w);\}odu;ylcla.dﬁ)l;w)ﬁdmﬁ;%:;q: 5
ms,*and ™: Non-significant and significant at the 5% and 1% probability level, respectively.
4>b b LCBZ (e l)J somS sk CL 10lS 55 J S slans INCP ¢ 2 3 L slans INSB £ 5le) J S sl gl HFC e sl) 23 el 51 glis,1 HFB < sl ¢lis,1:PH $
555 DM ¢ adlS 0LL G 55, DEF ¢ 8 J5S 555 b 55, DSFC ¢ a8 g52 0 5 DSF «(,ta s 0548 5 Shas Y (¢5) «ls 5lsm 055 TSW ¢J 58 53 4ils slaws INGC ¢z mla) sdins J gunS
S Sy b
PH: Plant height (cm); HFB: Height of the first branch (cm); HFC: Height of the first capsule (cm); NSB: Number of sub-branches; NCP: Number of capsules per plant;

CL: Capsule length (cm); LCBZ: Length of capsule bearing zone (cm); NGC: Number of grains per capsule; TSW: One thousand seed weight (g); Y: Yield (kg/ha); DSF:
Days to start flowering; DSFC: Days to start first capsule emergence; DEF: Days to end flowering; DM: Days to maturity
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Figure 1. Cluster analysis for evaluated genotypes
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Figure 2. Z-score mean comparison of evaluated traits among different groups of cluster analysis
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Figure 3. “Which-won-where’ view of the GGEbiplot illustrating genotypes and their superior traits
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Table 8. Stepwise regression analysis for sesame grain yield (dependent variable) and other traits
(independent variables)

Jos OS5 2 Sxe Gl S P s
Model ;i%;?gis;r?tns Standard deviation gggfr;]cilr?antti c?r]: p-value
it 718.862 1379.359
Constant
PH -9.261 11.423
HFC 23.677 9.797
NCP 7.473 4,089 0.67 0.033
DSF -40.529 68.02
DSFC 51.117 66.176
DEF -11.523 15.61

s&:djé))dbbjj):DSFCeleft}fiU)'}J:DSF&aLf):Jrzfsl.\;.?:NCPt(J;;aA_;SLN)J}..,'S&J)\tw)\:HFCé(juL;dLﬂ)CLéJJl:PHs
AU 0L G 55, :DEF

PH: Plant height (cm); HFC: Height of the first capsule (cm); NCP: Number of capsules per plant; DSF: Days To start
flowering; DSFC: Days to start the first capsule emergence; DEF: Days to the end of flowering; DM: Days to maturity
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Table 9. Sensitivity analysis of the regression model variables on grain yield of sesame genotypes

Jue R?
Model
e s aea e 0.67
Model with all six variables
PH L;L;::Ml@_ Jde 0.64
Model excluding PH
HFC taala Jie 045
Model excluding HFC
NCP L;t.’;z.u}ou. Jde 054
Model excluding NCP
DSF L;t.’;z.u\.o\{ Jde 065
Model excluding DSF
DSFC (slitula s 0,64
Model excluding DSFC '
DEF sliwla Jis 065

Model excluding DEF

55856 55, DSFC  jalS 65,56 555 DSF kS 55 JpeS sl INCP (oo ) U g ol plis ) HFC (e ) plis,l PH®
AU OG5, DEF ¢ asd 5uS

PH: Plant height (cm); HFC: Height of the first capsule (cm); NCP: Number of capsules per plant; DSF: Days to start
flowering; DSFC: Days to start the first capsule emergence; DEF: Days to the end of flowering; DM: Days to maturity
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Abstract

Sesame is an important crop plant for harsh environmental conditions because it is relatively resistance
to drought stress. Evaluation of different genotypes in different climate condition plays a fundamental
role in selection of the best genotypes before the commercial release of a variety and helping in identify
plant traits that should be monitored during breeding experiments. In the present study, 10 promising
lines obtained from the preliminary yield test were investigated to evaluate the yield compatibility along
with 6 local cultivars in a randomized complete block design experiment with three replications in two
cropping years (2018 and 2019) in Dashtestan climate condition in Bushehr province. During the
growing season, phenology traits, grain yield components and grain yield were measured. Based on the
results of ANOVA, statistically significant difference was observed between different genotypes for
plant height, height of the first sub branch, height of the first capsule, number of sub branches, number
of capsules per plant, length of capsule, length of capsule bearing zone, number of seeds in capsule and
grain yield. Based on the mean comparison and biplot analysis the genotype 12 (Local Dashtestan), 2
(SES97-103), 7 (SES97-110) and 15 (Local Jiroft), were identified as superior genotypes for grain yield.
Genotype 5 (SES97-105) and genotypes 14 (SES97-124) with 104.5 days and 4 (Local Darabl) with
111 showed the highest and lowest number of days to maturity, respectively. First capsule height showed
the highest positive and significant phenotype (0.56) and genetic (0.78) correlation with grain yield.
Days to the end of flowering and days to physiological maturity traits showed a negative genetic
correlation with yield. Cluster analysis separated 16 sesame genotypes into four separate groups. Based
on regression analysis, the height of the first capsule was identified as the most sensitive trait in
predicting the yield of sesame genotypes in Dashtestan region in Bushehr province, which seems it can
be considered during breeding programs.
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