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Genetic study of the yield and its components in sesame using the diallel analysis
in Birjand region
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ABSTRACT
Recognition and understanding the genetic control of traits, combining ability and genetic structure are
directly related to the success of breeding programs. For this purpose, a 7 x 7 one-way diallel design was
conducted in a randomized complete block design with three replications. The measured traits were
included plant height, height to the first capsule, number of days to 50% and 90% of flowering, number of
capsules per plant, number of seeds per capsule, number of days to physiological ripening, number of
branches, leaves number and length, 1000-seeds weight, capsule weight, length and width, chlorophyll a, b
and total chlorophyll, biological andeconomic yields, harvest index, oil and protein percentage. Analysis
of variance showed that there was a significant difference between genotypes and diallel analysis showed
that the additive variance of all traits and dominant variance of all traits except height to the first fruit-
bearing capsule were significant. The oltan cultivar was the best and Ardestan genotype was the worst
genotype in terms of general combining ability. SabzevarxTS-3 and SirjanxFars were the best hybrids in
most traits. The general heritability was between 0.90 to 0.96 for biologic yield and number of branches,
respectively and narrow heritability was between 0.36 to 0.91 for the number of branches and harvest index,
respectively. The analysis of variance by Hayman method confirmed the results of Griffing analysis.
Keywords: Griffing analysis, Hayman analysis, heritability
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Figure 1. The cages made of cloth for crossing
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Table 1. Correlation analysis of morphological, physiological and quantitative traits in sesame

Traits Plant Height to first Capsule Capsule Chlorophyll ~ Chlorophyll Total Capsule Leaf Length Number of Seeds per
height capsule width length a b chlorophyll weight number Leaf branches capsule

Plant height 1

Height to first capsule 0.22% 1

Capsule width 0.06 1

Capsule length 0.28** 0.38* 0.60* 1

Chlorophyll a 0.09 0.09 -0.01 0.16 1

Chlorophyll b 0.01 -0.23* 0.01 0.06 0.45* 1

Total chlorophyll 0.06 -0.20 0.02 0.12 0.81* 0.88%* 1

Capsule weight 0.28* 0.29* -0.03 0.49* -0.13 0.08 -0.01 1

Leaf number 0.44% 0.54* 0.10 0.48* -0.19 -0.01 -0.11 0.77% 1

Length Leaf 0.21¢ -0.02 -0.37¢ 0.13 0.21 0.01 0.11 0.36* 0.24¢ 1

Number of branches 0.15 -0.03 -0.29* -0.13 -0.09 0.26* 0.17 0.44% 0.23* 0.22% 1

Seeds per capsule 0.09 0.23* -0.06 0.06 -0.15 -0.17 -0.19 0.20 0.31% 0.20 -0.05 1

Capsules per plant 0.24* -0.09 0.07 0.45% -0.25* -0.01 -0.13 0.79%* 0.57% 0.17 0.25% 0.10

Grain yield 0.26* -0.30% 0.09 0.43* 0.07 0.19 0.16 0.68% 0.57= -0.02 0.36* 0.08

Biological yield 0.09 0.15 -0.06 0.21 0.27¢ 0.09 0.07 0.68* 0.53% 0.03 0.35* 0.22*

Days to physiological 0.90** 0.48* 0.26* 0.62% -0.05 0.15 0.10 0.72% 0.78% 0.36* 0.23* 0.31*

reach

Days to 90% flowering ~ 0.42** 0.30* 0.01 0.20 0.08 0.13 0.13 0.31% 0.44% 0.11 0.19 0.10

Days to 50% Flowering ~ -0.16 -0.03 0.27* 0.17 -0.01 0.14 0.08 -0.08 -0.20 -0.39% -0.32% -0.12

Harvest index 0.23¢ 0.15 0.12 0.32% 0.51% 0.13 0.35% 0.07 0.07 0.01 0.09 -0.11

1000- Seed weight 0.22* 0.23* 0.46 0.40% 0.32% 0.50% 0.49% 0.25* 0.24* 0.10 0.19 -0.03

Oil percentage 0.17 0.33% 0.09 0.53% 0.25¢ -0.05 0.09 0.36% 0.33* 0.15 -0.09 0.25¢

Protein percentage 0.54%* 0.28* 0.01 0.28% 041 0.15 0.31%* 0.19 0.27¢ 0.47% 0.20 0.01
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Continue table 1. Correlation analysis of morphological, physiological and quantitative traits in sesame

Traits Seeds Capsules per Grain Biological Days to Days to 90% Days to 50% Harvest 1000- seed Oil Protein
per plant yield yield physiological reach flowering Flowering index weight percentage percentage
capsule
Seeds per capsule 1
Capsules per plant 1.0 1
Grain yield 0.08 0.47" 1
Biological yield 0.22" 0.54™ 0.7"8 1
Days to physiological 031" 042 0.62™ 0.52" 1
reach
Days to 90% flowering 10.0 0.05 0.33 0.26" 0.48™ 1
Days to 50% Flowering -0.12 0.05 0.01 -0.07 -0.05 -0.19 1
Harvest index -0.11 -0.03 0.39™ -0.317" 0.18 0.11 0.09 1
1000- Grain weight -0.03 0.05 0.38" 0.27" 0.54" 0.37" 0.03 0.16 1
Oil percentage 0.25" 0.29" 0.35 0.30™ 0.35" 0.15 0.01 0.34" 0.18 1
Protein percentage 0.01 -0.02 0.21 -0.11 0.37" 0.49™ -0.05 0.43™ 0.317 0.24° 1
S iz lhe (Jiz (Sran 4528 -V Jgor
Table 2. Patial correlation analysis of different traits in sesame
Plant Height to first Capsule Capsule Leaf Number of Capsules per Biological Days to physiological Days to 90% Harvest 1000- seed
height capsule length weight number branches plant yield reach flowering index weight
Grain -0.013 0.254" 0.207 -0.209 0.069 0.389™ 0.106 0.979" -0.13 0.091 0.977" 0.026
yield

aS e Do ) Sk S 4y -V Jour
Table 3- Analysis of variance using Griffing method in morphological, physiological and quantitative traits of sesame

S.0.V D.F Height to first capsule Number of branches Grain yield Biological yield Harvest index
435" 5.10™ 150.94 630.0 0.00""
Replication 2 418.3" 33.4" 259557.9" 6997740.0" 0.01°"
GCA 6 0.70 21.3" 48111.1"" 457025.2" 0.00"
SCA 21 1.59 0.54 249.2 224.0 0.00
Error 54

L

o0 gy 5 S Jleis ] e jo (508 pre saiaslis oS 5 4
" " significant at 5% and 1%of probability levels, respectively.
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Table 4. General combining values of traits correlated to the yield in sesame genotypes

Genotypes ~ Height to first capsule ~ Number of branches

Grain Biological yield ~ Harvest index
yield

Ardestan 3.97" -0.69™
Sirjan -1.43" -1.14™
Fars -5.05™ -0.06
Oltan -1.08" 1.22™
Sabzevar -0.98" -0.29™
Jiroft -5.18™ 0.26"
TS-3 0.20 0.70%*

43.8" -118.7" 0.025™
-89.9" -140.4™ -0.027"
-131.2™ -624.5™ 0.001
103.5™ 783.58™ -0.021"

-4.07 -248.1" 0.018"
-42.74" -204.3" -0.002"
120.6%¢ 552.5%¢ 0.005%*

5 TS3x lgpem ST )90 ¢ 995 anlllae jo BN
TS w59 S b onlplis g Wog (a8
o) g 4 plgie Wlly g0 onl (B 51 Jel>
20 8dee b baiye lio g 0 Slee Bl 5l sl

il s asuS
w2 50 8 Sdos b b po Olao (uilyylg 4 i
Croud (199 4

Eo5 a5 a sj> wSlee L b Slhs 45 o
Ol ol o g o o lad |, caoli8l (Sas
G Slao ol oales 5ol Sy by
CrdeaS 5l (eSS s3> ol F Jeaz) cusls
) ol s 55 L) 9 5 Sl St 5 agec
Codle 5 aS b sy 05wl 1), Sdy F 4
Ol U gl )] som Slas elod o 5 o)ls dYs
ol 5 Cedle il ly cnlpls ol Sl pxe JgueS
dlio a5 by s3> clls (55l Sxe ;-*-’L’ 3 Slew
285 o 518wy 8,90 |y la Bl o Laully
L slaws g JoweS opdol U glas)) o Slao aen
osre lio cnl po cplply b s pee 258
ool b gl s a0 Olaw  slod jo s o lis
I, S » el codle Gl 5l sisy a5 by
ol b glas )l son Dlas  calod 1o waiS oo (5 S 0310l
SrleaS s Jobwe i (pl Wl o e JounS
ml bl jo g el Sy 5 w0 sogas
@ azg bools 13 aSt o5 |y aies ol 5l Jol>

RSRY SRE VY [ PCE P PP NPT PR R CEX YN R I PV
**": significant at 5% and 1% of probability levels, respectively.
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Table 5. Spesific combining values of traits correlated to the yield in sesame hybrids

Hybrids Height to first capsule ~ Number of branches ~ Grain yield  Biological yield ~ Harvest index
ArdestanxSirjan -0.02 0.88 6.52" 222.4" -0.03
ArdestanxFars 0.33 0.14 2.17¢ -66.8 0.023
Ardestan-Oltan -1.03™ 1.517 -1.64 -144.9 0.007
ArdestanxSabzevar ~ -0.64 -0.29 -1.60 20.14 -0.006
ArdestanxJiroft 0.32 -4.51™ -2.18% -8.62 0.001
Ardestan<TS -3 -2.29" 0.03 4.12% -726.1" 0.04"
SirjanxFars -0.54 0.25 0.83 178.1 -0.041"
SirjanxOltan -0.31 -1.70™ -0.64 -162.2 0.005
SirjanxSabzevar -0.29 0.81 1.39 18.44 0.15"
Sirjanx Jiroft -0.21 0.92° 3517 83.0 -0.026
SirjanxTS-3 -2.78™ 9.51™ 2.78% 1073.4™ 0.019
FarsxOltan 0.30 111 -1.66 192.2 -0.014
Farsx Sabzevar -0.47 0.40 0.70 135.2 -0.023
FarsxJiroft 0.26 0.18 -0.86 74.8 -0.009
FarsxTS -3 -0.17 -0.81 1.37 -1396.5™ 0.17"
OltanxSabzevar -0.07 0.77 3.56™ -105.5 -0.013
OltanxJiroft 0.16 0.88 1.98 -76.6 0.011
OltanxTS -3 -1L17™ 1.66" 4.12% 66.5 -0.033
Sabzevax Jiroft 0.54 0.40 -1.39 -102.2 -0.004
SabzevarxTS -3 -2.65™ 4.74" 5.93w 304.7 0.09™
Jiroft<TS -3 1.95" 0.49 -11.3% 376.6% -0.074#
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**": significant at 5% and 1% of probability levels, respectively.
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Table 6- Variance analysisof the yield correlated traits using Hayman method in sesame genotypes

S.0.V D.F Height to first Number of Grain Biological =~ Harvest
capsule branches yield yield index
Replication 2 3.37 57" 128.6 931.00 0.00%*
a 6 574.4" 33.9™ 370354 9960544+ 0.02#*
b 21 1.12 162" 37679 365963.8*>  0.00°
b, 1 3.8 1.09 9357 193205 0.00*
b, 6 1.7 6.61" 18061 211316.8*=  0.003°*
bs 14 0.70 21.3" 48110™ 457001.4#=  0.02°**
c 6 0.00 0.00 0.07 0.00 0.00
d 15 0.00 0.00 0.07 0.00
Error 96 1.60 0.50 215.3 943.19
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"™ significant at 5% and 1% of probability levels, respectively.
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Table 7. Genetic parameters of different traits in sesame genotypes

Genetic parameters ~ Height to first capsule  Number of branches

Grain yield Biological Harvest
yield index

D 432+52 2.19+0.53
H, 0.08+0.3 11.89+1.02
H, -0.52+0.2 10.45+0.84
F -3.71£2.52 0.47+0.64
h? 0.95+0.00 0.96+0.01
n? 0.850.00 0.360.03
E 0.530.07 0.16£0.02

42879.5+1505.2  1057696+15307.1  0.001+0.00
29225.1+£1066.2  293441.8+6908.5  0.003+0.00
24979.1+£841.8  243368.6+5435.1 0.003+0.00
11877.3+1506.3  159255.9+13919  0.0001+0.00

0.93+0.00 0.90+0.001 0.95+0.00
0.73+0.01 0.88+0.002 0.91+0.01
71.76£9.95 314.3+43.6 0.00+0.00
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