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Table 2. Important meteorological parameters for the cultivation area in 2018

ol (51 5 ) Lo e by SHb 0l Coluslaw s e
Month Temperature (Celsius) (dsy5) o) &L._f,T Eva};;)tr:tion
Relative humidity Precipitation ~ Number of
(%) (mm) hours of
sunshine
Minimum  Maximum
= 27 52 24 0 11.7 14.1
July
|
e 28 51 28 0 10.4 13
August
By
September 28 47 41 0 9.9 11.2
s 19 43 43 0 10 8.7
October
ouT
: 14 34 52 0 6.4 5
November
8 29 66 17 7.3 2.4
December
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Table 3. The results of analysis of variance for the studied traits

Sl Sk
Mean
squares
J oS sl 3 &5 slaws s b h.t\hrr, 6 3 oliw s ls 4l sl
e s en s Sos o L sl iy _ )
e 5T s wls,lm 05 FOgT JgmS ‘s S gl olazil sluas H,LMB r” } Fi . ook
Sources of df 1000- seed  Number of Number of B i Plant Number of umber o Number of ) Number of
variations weight capsules seeds per Seed yield height branches days to days to Harvest fertile
per plant 50% . index
per plant capsule flowering maturity branches
|
oS 2 0.01 6.28 0.07 0.46 0.16 2.01 2.02 0.19 0.005* 0.012
Block
L
o 11 0.13** 5395.31** 356.76%* 404.93** 538.25%* 36.45%* 5.5%%* 6.27** 0.017** 16.66**
Treatment
152
22 0.013 436 1.86 0.5624 1.34 0.64 0.72 1.19 0.0007 0.021
Error
o
S i
. 3.73 1.76 2.56 3.55 091 10.82 1.99 1.03 8.51 3.61
Coefficient
of
variation

ns, * and **: non-significant, significant at the 0.05 and 0.01 levels of probability, respectively
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Table 4. The mean comparison of the measured traits for 12 Sesame varieties

Slde LY N\Eu_ JseS 53 &l sl O b 5y slaw [EPEE\ReY b 4l sl Aawv 4,8 059 J s 3l o 4ils uuerv Cls p el Oladil slias
Characteristics Grassil) Number of o> 8 aoys S ook e 1000- seed VN S ay Harvest index Number of
. Plant height seeds mﬁ Number of Number of Number of weight (gr) Number of Seed yield per branches
£&)! (cm) capsule days to 50% days to fertile capsules per plant (gr)
Varieties flowering maturity branches plant
5 |
s 106.868 63.0° 43.0% 104.0° 3.75¢ 3.27% 91.2¢ 19.13¢ 0.26° 9.8%
Ramhormoz
955 e 114.43f 56.61¢ 42.0% 104.0° 4.03° 3.00% 89.5¢ 15.20" 0.19" 8.6°
Local Dezful
OlsLT
o 133.2¢ 68.46" 42.0% 104.0° 6.9% 3.36" 197.56" 45.54° 0.28% 9.3%
Abadan
Y obezs
oEE 131.6¢ 45.8¢ 41.6% 104.0° 6.7° 3.30" 89.8¢8 13.658 0.46° 11.9°
Dashtestan 2
ss T
o 137.2° 56.32¢ 45.3° 108.0° 4.23% 3.16>¢ 102.2f 18.23¢ 0.38° 9.6
Abphakhsh
Ol (e
Local 142.76° 60.55¢ 44.0® 106.0 7.10° 3.20% 189.2° 36.77° 0.31%% 10.5
Borazjan
O plazd
o 146.56 60.9™ 41.00¢ 106.0™ 4.40° 3.16>¢ 119.4° 23.05¢ 0.26° 8.3°
Dashtestan 5
Df»\_ d h ab ab h f i be de
133.56 34.9 44.0 106.0 1.16 2.63 91.3¢ 8.4 0.35 3.06
Isfahan
Olgrts Soee
Local 125.23¢ 56.59¢ 41.03¢ 104.0° 6.4° 3.40° 162.13¢ 31.53¢ 0.43* 9.13%
Behbahan
RIS . . .
RO 125.0° 50.6" 43.0% 107.3* 0.85' 2.90° 76.96' 10.34" 0.32% 2.8%
Ardakan Yazd
&S0 . .
N w 116.3" 32.28 43.0% 105.0° 1.53¢8 3.06%% 81.6" 8.07' 0.27¢ 1.93¢
ra
SG5 105.48 53.6° 41.3¢ 104.0° 1.6¢ 3.0 130.2¢ 23.96¢ 0.31%% 3.7¢

kg_&ﬂbrrmg_urhctf,dg.\(puo Lg_%gutr&&&h‘.rwuv&%_g_uﬁr&g %fouﬁ;\pgu"mm

*: In each column, the means with similar letter(s) are not significantly different at the 5% probability level
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Table 5. Descriptive statistics and genetic parameters related to the studied traits in sesame genotypes

e wal> e oS o ST ot
Trait Range Maximum Minimum Average (4o)3) o5 555 5
Genotypic Phenotypic
variance (%) variance (%)
(p5) alali 05 0.77 3.4 2.63 3.14 6.29 7.30
1000- seed weight (gr)
; g 3lokas
Gro2des 120.6 197.56 76.96 118.44 35.79 35.80
Number of capsules per plant
poS 53 13 3lukas
dom o2 4ls 36.18 68.46 32.28 53.32 20.40 20.60
Number of seeds per capsule
= - ._
(p5) 630 93 s 3 5o 37.47 45.54 8.07 21.08 55.08 55.20

Seed yield per plant (gr)
asile) 6 3 ¢ i

41.16 146.56 105.4 126.43 727 10.40
Plant height (cm)
4l Ol sl
ol Bl il 9.97 1.9 1.93 741 4821 49.42
Number of branches in main stem
U006 5y sl
o> Jb G5y 433 4533 41 42.61 2.96 3.60
Number of days to 50% flowering
Sy b 5, sldas
&b s 4 108 104 105.19 1.24 1.60
Number of days to maturity
- s s
R o 0.27 0.46 0.19 0.32 23.03 24.50
Harvest index
Lo b ols 4l sluws
IR FS S S 5.94 7.1 1.16 4.06 60.08 60.20

Number of fertile branches
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Table 6. Correlation coefficients between yield and other traits in sesame genotypes

Sl
Characteristics ! 2 3 4 > 6 7 8 ? 10
1 1
2 0.07™ 1
3 -0.17" 0.63" 1
4 -0.14™ 0.92" 0.59™ 1
5 0.17™ 0.38" 0.14"™ 0.35% 1
6 -0.11m™ 0.50™ 0.63” 0.38" 033" 1
7 -0.17™ 0.72" 0.58" 0.68" 0.45" 0.87" 1
8 -0.35" 0.49™ 0.55™ 0.50™ -0.00™ 0.57" 0.68™ 1
9 0.11m™ 0.06™ -0.21™ 0.04™ 0.26™ 0.19™ 0.26™ 0.20™ 1
10 0.66" -0.07™ -0.13™ -0.18™ 0.44" -0.19™ -0.26™ -0.35" 0.12™ 1

ns, * and **: non-significant, significant at the 0.05 and 0.01 probability levels, respectively
S, U 5y sl Ve (bl =L 4 alagla 059 Ayl 5 e asla sluas V¢ |l Oleis) sldas .7 (& WHl0wWwe ynd sldws FoJ S als sldas Y o 5o 4ls s Xoas 7006 o, sl )
=00 050 SIS e A NLILLFELS - B dal s s P ) »0 [Tl 230

1. Number of days to 50% flowering, 2. Seed yield per plant (gr), 3. Number of seeds per capsule, 4. Number of capsules per plant, 5. Plant height, 6. Number of branches, 7. Number of
fertile branches, 8. 1000- seed weight, 9. Harvest index, 10. Number of days to maturity
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Table 7. Factor analysis by principle components using varimax rotation

Slis &S| 280 Ol e Jsl Jole P33 Jole pom Jole
Characteristics Communality First factor Second factor Third factor
g ooy b gy 5l
P2 ool U s sl 0.97 021 0.96 -0.15
Number of days to 50% flowering
$) s s 3 Shes
(00 5502 o> 0.73 0.84 0.14 -0.20
Seed yield per plant (gr)
s stas
s 02 S i 0.40 0.63 0.07 -0.35
Number of seeds per capsule
. "
G102 st S 0.50 0.70 0.09 -0.14
Number of capsules per plant
Goatilo) 6 plisf
0.29 0.53 -0.03 0.50
Plant height (cm)
|l Olail sl
ol S eSS 0.64 0.80 -0.02 037
Number of branches in main stem
b o p e L sl
PSR S 0.77 0.88 -0.02 0.40
Number of fertile branches
) als Jz 05
05 s Slm 035 0.54 0.72 0.15 025
1000- seed weight (gr)
ol S
s 0.80 0.88 0.17 0.15
Harvest index
Sy 5, slas
e B 0.96 0.24 0.95 0.05
Number of days to maturity
ok V53
SRR - 4.63 1.99 1.01
Eigenvalues
Ly
oyt - 47 19 1
Variance explained (%)
5 byl
T s 0 - 47 66 77

Cumulative variance (%)
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Table 8. Results of principal components analysis

ol slaad e o polis o palie
Principal components Eigenvalues O:“ﬁww_é X1 X2 X3 X4 X5 X6 X7 X3 X9 X10
1 4.39 0.43 -0.12 0.93 0.62 0.99 0.38 0.42 0.70 0.51 0.04 -0.15
2 2.08 0.64 0.27 0.02 -0.15 0.03 0.91 0.16 0.19 -0.23 0.29 0.55
3 1.20 0.76 -0.00 -0.12 0.75 -0.04 0.55 0.58 0.28 0.29 -0.20 0.06

Number of capsules <5 ;5 J S slas (X4) Number of seeds per capsule J .S ;s 4ls slixs (X3) « Seed yield per plant « 5 ;5 41> 5 Sles (X2) Number of days to 50% flowering s J& do s ooty b 55, sl (X1)
(X10) Harvest index sls » a3 (X9) 1000- seed weight «is 132 055 (X8) Number of fertile branches )5,k 25 sls s slaxs (X7) Number of branches sl slass (X6) « Plant height < 5, ¢ s (X5) per plant

Number of days to maturity Sua., b ;s sl

rm—?wbm.swuwm%rmgouwguog%fﬁguv

Table 9. Mean values of traits for different cluster groups

&\W U 5y sl als uuﬂ_&.v BERHERINEY JguS 5l Gy NELC_ Olaisl sl -4l slday CHESI ST IS ool B ey sl
((.\uu LV.F..L.~ Aﬂwv && )2 L&;JW &.& PL A\..bd.vrzv H/W”.M“Wuﬂﬂmwﬁ rwogb rm,b AW\WV r...\tw_u& FM\L.H{Q
A LW Seed yield Number of Number of Plant height b 1000- seed Harvest Number of
per plant seeds per capsules per (cm) ’ weight (gr) index days to
Number of (gr) capsule plant Number of maturity
days to 50% fertile
flowering branches
1 43.00" 41.15° 64.51° 193.38* 137.98* 9.91° 7 3.28° 0.29* 105%™
2 41.16* 26.75 55.09° 146.16° 115.31° 6.41° 4 3.3° 0.37° 104°
3 42.77* 12.64° 47.22° 86.75¢ 121.12* 6.37* 3.0° 3.03° 0.31° 105%
4 43.165* 19.65™ 58.65% 110.87¢ 141.88° 8.98" 431° 3.17° 0.32° 107°

&u_&ﬂbr.rm\._u e DslE Ay 0 Lrv_ﬂr{uutrrﬂngerwuVﬁfﬁC_u»Wrng Q“Whr»osni&»au
*: In each column, means with similar letter(s) are not significantly different at the 5% probability level




VFo) SR anls Y osles — Y0 0,95 « (155 SO Il S sdgH 4 yii»

Validlity Index Plot

&2 \/
3
NI
Humber of Clusters

NN

(a) &l
Cluster Tree

Case 2 Case 4

Case 7

Case 8

008080706050 40302010
Case12

Case 11

Caseh

Case 10 Casa s

5 Ramhomo Defdl  Dasht2  Esfahan  Yaz Araic

adlas 350 Slivo plul oS (sla %jjdiu,sqku—;iyurlf,)m:\ e
Figure 1. Dendrogram obtained from cluster analysis of sesame genotypes based on the

studied traits
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Introduction:

Sesame (Sesamum indicum L.) is an annual oil crop that belongs to the Pedaliaceae
family. It is widely cultivated in tropical regions and has high resistance to drought
stress (Tripathi ef al., 2014). Sesame 1s grown in Iran on an area of about 38,000
hectares with an average yield of 710 kg per hectare (Statistical Yearbook, 2021-
2022). Understanding the relationship between crop traits and yield is crucial for
agronomic research. Selecting the desired cultivars and determining the causal and
effect relationships between traits can help the breeder to select the most suitable
plant traits to increase yield (Singh & Singh, 2021).

Materials &Methods:

In this experiment, 12 sesame genotypes including commercial, local cultivars
and lines were evaluated. The experiment was conducted in the research farm
of the Faculty of Agriculture of Persian Gulf University, Bushehr, located eight

kilometers southeast of Barazjan city. The agricultural climate of the region is very
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hot, dry and has long summers. The experiment was carried out in a randomized
block design with three replications. Principal Components Analysis and Factors
Analysis were used to reduce the data dimensions and to facilitate and improve the
interpretation of data and identification of hidden factors affecting yield.

Results:

All studied traits were statistically different. The highest values of 1000 seed
weight belonged to Behbahan (3.4 gr), Abadan (3.36 gr) and Dashtestan 2 (3.3
gr) landraces. The highest number of seeds per capsule, plant height, number of
branches and number of fertile branches were observed in Abadan, Dashtestan
5, Dashtestan 2 and (Barazjan and Abadan) genotypes, respectively. Abpakhsh,
Ardakan Yazd, Barazjan and Dashtestan 5 landraces had longer days to maturity
than the others. This trait had high heritability and low genetic advances. Factor
Analysis with varimax rotation was performed to reduce the data dimensions,
improve and simplify their interpretation and identify the hidden factors. Three
factors were extracted. Based on the amount of influential traits in each factor,
the first, and second factors were named yield potential and morphological-
phenological factors, respectively. In general, it can be concluded from the results
that the yield and phonological traits can be important indicators for evaluation and
selection of sesame cultivars. According to the Principal Components Analysis and
based on the correlation matrix ,76% of the total variations were estimated by three
main components. Therefore, it can be said that the selection based on the first
component will lead to the genotypes with high yield, and the selection based on
the second component will lead to the genotypes with late maturity characteristics.
In order to determine the grouping of genotypes, cluster analysis was used and
based on the three indices RMSSTD, False T? and False F, four distinct groups
were recognized. The results of cluster analysis did not show any relationship
between the geographic and genetic distribution of genotypes.

Conclusion:

The results showed that the studied genotypes were different. Because selection
of genotypes with high yield is considered important in plant breeding programs,

genetic parameters were calculated. To increase grain yield in each breeding
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program, it is necessary to select genotypes that have high yield and early maturity,
considering the correlation coefficient of different traits between yield and other
characteristics of each factor. According to the results, Borazjan land variety is
the best genotype for cultivation in similar conditions, as it had the highest yield
and the number of fertile branches. Factor analysis methods were used to identify
the components that affect seed yield through indirect selection. Based on the
correlation among different traits and characteristics of each factor, selection based
on the first factor would lead to choosing genotypes with high yield. Reducing
the second factor would result in selecting early-maturity genotypes. The results
of factor analysis indicated the importance of yield and phenology traits in the
selection of desirable genotypes in sesame.

Keywords: Cluster Analysis, Phenotypic Variation, Sesame
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